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A KEY 
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CIVIL SERVICE ARITHMETIC. 



(7) 



(8) 



(13) 



(16) 



IV. 



8670 
23 

26037 
17358 

199617 Ans. 

T6979 
8 



8679 
4 



34716 

7 



616832 prod, by 8. 
6 



243012 Ans, 

(9), (10), (11), (12), are 
worked in the same way. 



3694992 Ans. 
616832 X 7 = 4310824 Ans. 

778690 = prod. by 10 
8 



2nd part in usual way. 



62296ao = prodby80 
7 



(14) 



43606640 Ans. 



75060 
914 



93786000 prod, by 100 
12 

1200 



1125432000 
8 



» 



2nd part 



9003466000 Ans. 

844074000 prod, by 900 
7502880 „ 8 

861576880 Ans, 



300240 
75060 
676540 

68604840 



again 750$0 x 1000 

= 75060000 ' 

and 76060 x 30 

= 2251800; then 

take second ^tod. 



KET TO CIVIL SEBVIOE ABITHMETIC. 
(16) 



(17) 



18) 



(19) 



(21) 



207019 
19307 


82807600 = prod, by 400 
from which take prod. 


1449133 


by 10. 


621057 




1863171 




207019 




3996915»33 Ans, 




20136720 




215670 




1409570400 prod, by 
112765632000 


* 70 

5600 = 80 X 70 


4228711200000 „ 210000 = 3000 x 70 


43428864024U0 Ans. 




407079 




604807 




2849553 = prod, bj 
1709731800= „ 


7 
4200 = 7 X 600 


244247400= „ 


600 


2442474 = „ 


600000 


246204228753000 Ans. 




9940806 


(20) 704896 


977306 • 


704098 


59644836 


5639168 


29822418 


6344064 


69585642 


2819584 


69585642. 


4934272 


89467254 


49631686380800 Ans. 


97152093486360 ^«j. 




9607587 




94806 




57645522 . (22), (23), (24), (25), 
461164176 =6x800 and (26), very easy. 
86468283 = prod, by 90000 



910856893122 ^^j". 

(27) 6405900800 = prod, by 100 

384354048-= „ 6 
4612248576 = 120000 x 6 

46129276014848 Ans. 



SIMPLE DIVISION. 3 

(28) Annex 00, and subtract 6 times the multiplicand (29) see 
19, p. 2 ; (30) multiply by 80, and take away twice the multipli- 
cand ; (31) mark that 20 x 300=6000 ; (32) work like 30 ; from 
33 to 38 give no difficulty. 

V. 

(1), (2), (3), are as easy as the examples. 

(4) 23)70633(3071 Ans. 
69 

163 4)7063 3 

161 6 )17658. . 1 

23 2i^43..1 

23^ 

(5), (6), (7), (8), (9), (10), (11), (12), (13), (14), and (15) ex- 
hibit no difficulty. 

(16) 652)630762540981(967427210yV7 Ans. 
5 868 

4396 (17) The divisor and dividend being 

3912 even numbers, we divide both by 2. 

""4842 413)376162049088(908382685i4f| AnSs 
4564 3717 

2785 3462 
2608 3304 



1774 1580 
1304 1239 



4700 3414 
4564 3304 

1369 1109 (18) 93)237056 

1304 826 1860(25484 

658 2830 510 Ans. 

652 2478 4 65 

61 3528 450 

3304 372 

2248 785 

2065 744 



183 416 



V^ T^\!^ 



KEY TO CIVIL SERVICE ARITHMETIC. 



(19), (20), (21), and (22) do not require a solution. 
(23), use the factors 6x7 and 9x9. 
(24), use the factors 12x9 and 11x11. 
(25), the divisor 385 = 5 x 77 ^ 5 x 7 x 1 1 



(26) „ 648 = 8x81 = 8x9x9 

(27) „ 792-8x99 = 8x9x11 
(28), (29), (30), see Exs. (5), (6), and (7) 

(31) 968645-7-25 = 3874580 ^100 =-387452 0- Ans. 

968645 ^35 = 193729- 7 = 27675|§ Ans, 

(32) 897895 --60 =179579 -12 = 14964^1 Ans. 
897895-125 = 7183160 - 1000 = 7183^%o^ Ans. 

(33), see (31) ; (34), see 31 above. 



(35) 



i of 97688 = 



(36) 



lJ=Jof5= 



97688 
20 






97688 
6 


1955760 prod, by 
= 48844 


20. 




586128 
6 


1904916 ^w. 




\- 


3516768 
= 48844 

3565612 ^«j-. 


86408 
5 






86408 
86| 


432040 
9 






518448 
691264 


3«88360 
= 1080010 


i 


\ = 43204 
of 43204 = 21602 


3988370 Ans. 






7495894 Ans. 



(37) 86976 ^9^ and by 25| = 173952 -4- 19 and by 51 

(38) 79684i-h6| and by 29J = 318737-^27 and 117 



MISCELLANEOUS QUESTIONS. 

VI. 



(1) 90708 (2) 
16013 


13009 (3) 7896 
9016 8908 


272124 


78054 11)16804 


90708 
544248 


13009 I527^j Ans. 
117081 


90708 


117289144 


1452507204 


- 998 


+ 99 


117288146 ^?w. 


1452507303 Am, 




(4), (5), (6), (7), and (8), 


are just as easy as the preceding. 


(9) 9603 
1067 


1067 1067)9603(9 quotient. 
9603 9603 


10670 sum 


3201 


8536 diflf. 6402 
9603 



10246401 product. 

(10) 389455 -f. 365 = 1067 Ans. 

(11) 72 72 24)72(3 

+24 24 ^2 

96 X 48 X 72 X 24 X 3=23887872 Ans, 

(12) ♦ 347 X 49 + 27 = 17030 Ans, 

(13) 1860 was a leap year. 

Jan. 31 

Feb. 29 (14) From Jan. 20, 1857, to Jan. 26, 1863 
March 31 = 365 x 6+ 1 leap year ^2191 days. 

April 30 From Jan. 20 till August 14 = 206 days. 

May 31 :. Ans, = 219 ] + 206 = 2397 days. 

152 Ans, 

(16), (16), (17), (18), and (19) are as simple as the Examples. 
(20) From 26s. (21) 1110 4- 37 = 30 Ans. 

T ake 3s. 
2)22s. 

lis, share of the one. 
and 11 + 3 = lis. „ the other. 



6 &ET TO CtViL SERVICE ARITHMETIC. 

(22) 17 X 93 X 46 X 59 = 4290834 

227x247x58 = 3252002 

1038832 
(23), (24), and (25), are still easier than (22). 

VII. (a) 

(1) The chief use of the is to supply the place of signific£ 
figures. 

(2) 9017059096: seven thousand one hundred and six n 
lions, five hundred and ninety-seven thousand and forty-eight. 

/ON 1135-189 946 .to i, . ^ r 

(3) = — — = 473 who voted for one; a 

473 + 189 = 662 number who voted for the other. 

(4) Divide the difference by 9. 

(5) Having added all the numbers together, multiply the si 
by 1|, as in V. (36), 

(6) Divide the number of seeds by 2, and multiply the qi 
tient by the number of years, and this result by the number 
elms. 

(6) 

(1) See definitions given in Treatise. 

(2) Use v., Ex. (15) in the operation. 

(3) Add the second and third, and take the sum from i 
first. 

(4) See those Tables. 

(5) 41033 

2059 

38974 
19080 



58054+ 11- 638594 = ^7w. 



(6) 


7649 
697 




5073 


24 


719 


6 


838 


144 { 


12)14976 
12)1248 



104 J 



MISCELLANEOUS QUESTIONS. ' 



(1) Too simple to be solved here. 

(2) The answer is a sufficient solution. 

(3) 42)7890567(187870 

42 



369 

3^6 

330 
294 



365 
336 

296 
294 



6 )7890567 

7 )1315094 +3 

187870+27 rem. 
[rem. = 6x4+3] 

187870 A 42+27 = 7890540 + 27 
= 7890567 proof. 



27 rem. 

(4) Multiply 13 by 33, and divide the product into 9867. 

(5) 2360 



7 dozen = 84 




2,0)236,0 


19)2276(119 
19 






118 


37 
19 


(6) 


n 


b)0^0$0000 
9)18414000 


186 




11 


11)2046000 


171 






186000 Ahs, 


15 over. 









(1) Very simple. 

(2) 33 f 3)1221000000 

I 11 )407000000 

37000000 die every year. 
32937487 British Isles. 

4062513 Ans. 

(3) See VI. (20) (4) See V. (36.) 

(5) He walks each day 9 J x 3 = 28 J miles. 

28^ X 29 X 313 = 258694J Ans, 

(6) See v., Ex. (15). 



8 KEY TO CIVIL SERVICE ARITHMETIC. ' 

4 

I 

(1) 949736018 (2) Divide 99 times Uie j 

4097080 difference by the given 



70978881440 number, 78074, 

' 6648152126 

8547624162 
3798944072 



3891144444027440 Ans. 

(3) Sherry = £2 x 14x12 =£336 

Claret =£3 x 3x52 = £468 
Pore =£2Jx 3x26 = £195 

£999 
.-. 1000 -999 = £1 Ans, 

(4) 78967 V /. Population of 4th and 5th 
139753 ( = 758043 - 363789 = 394254 
145069 r .•.^;/x. = 394254 -5-2=197127 

363789; 

(5) (87 X 15 + 69 X 9) X 60 = 115560 number of beats in a day. 
•^;/j. = 115560x7 = 808920. 

• (6) See note, p. 25 in Arithmetic, and (c) (3), above. 

(f) 

(1) As easy as the Examples in the Rule. 

(2) dr = 1 1 3 - 39 :i= 74 (3) See V., Exs. (14) 
^=75+6 =81 and (15) 

/r= 189 -133 = 56 
//= 42+153 =195 
e= 10+ 73—4= 79 

48^) 485 
_2 _J 

97) 970 (10 Ans. 

(4) In 1868 letters were delivered on 312 days. 

.-. Ans. = (808117968- 774831000) -r- 312 = 23286968 ^ 312 

= 106689 

(5) Monday = 2 other days and Sunday = J another ; therefore 
there were 7^ times an ordinary daily delivery. 

/, ordinary daily delivery = = --— — = 1 134 

.\^«j. = 1134x2 = 2268. 



BBDUOTION. 



(6) Had 50 been killed out of each of the two armies both 

would have remained equal. /. 400 more being killed out of 

^ one than out of the other, caused that one to be only half the 

* other. /. Strength of this one after the battle = 400 x 2 = 800 ; 

and before it = 850.. 



(1) 



(11) 



(13) 



15 guins, 
21 

15 
30 



315x. 
12 



3780^. 
4 



15120/ Am. 

159 qrs. 
. 8 

1272 bu. 
4 

5088 pks. 
2 



VIIL 

(2) See Ex. (6), above. 

(3) and (4), Se^ Ex. (2), above. 
(5) See Ex. (6), above. 

(6), (7), and (8), See Ex. (2), above. 

(9) and (10), See Ex. (3), above. 

(12) 34 lbs. 10 oz. 12dwts. 
Jl2 [16 grs. 

418 oz. 
20 



8372 dwts. 
6 



10176 galls. 
4 



50232 
4 

200944 



40704 qrts. Ans. 

3 a. 20 rods. 12 aq. yds. (16) See Ex. (3), above 

4 [7 sq. ft. 



12 roods. 
_40 

500 rods. 
30} 



15012 
125 



15137 pq. yds. 
9 

36240' sq. ft. Ans. 



(17) 3 wks. 4 days 5 hrs. 54' 
• 7_ 

25 days. 
12 

300 
_2 

605 hrs. 
60 

36354' 
60 



(14) and (15), See (12),. above. 2181240" Ans. 
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KBT TO CIVIL SBRVIOB ABITHMETIC. 



(18) 



13 yds. 7 ft. 19 in. 

124 ft. 
12 



1488 
12 

17875 in. 



(21) See (12), above. 

(22) See Ex. 2, above. 

(23) See Ex. 1, above. 

(24) See Ex. (12), above 



(19) See (18), above. 



(25) See Ex. 2, above. 



(20) See Ex. 6, above. 



(26) See Ex. 1, above. 



(27) 



375 cwt. 2 qrs. 1st. 131bs. 
4 

1502 qrs. (28) See Ex. 6, above. 
2 

(29) See (12), above. 



3005 stones. 
14 



42083 lbs. 
16 



673328 oz. Ans. 



l30) 



42 wks. 8^ hrs. 15j^ m. 5 sees. 



294 days. 
2 


243 


.2x12 




588 
12 








70644 hrs. 
60 




(31) 


35 days 8 hrs. 48' 29" 
24 


4238551 
iof60=: 15 

4238701' 
60 






848 hours. 
60 

50928' 
60 


25432236 




3055709" Ans. 



RBDUOTION. 11 

IX. 

(1) See Ex. 1, above. (2) See Ex. 2 above. 

(3). 4 )523769 gr s. 
6) 130942..! ) ,y 
2,0) 2182^3..4 f 
12)_ JL091..3^ 

90 lbs. 11 oz. 3 dwts. 17 grs. Ans, 

(4) 9)^5697^5 sq. ft. 

63300-5 
30i _^4 

4 { 11) 253200 
121 I 1 1)23018..2 > 68^17 
4,0 ) 209,2 ..6 j * 
4 ) 52.. 12 
13 ac. 12 pis. 17 yds. 5 f*^^. Ans, 

(5) 6,0 ) 2933693 ,5^' (6) See (3), above. 

6, 0)48894,8 .. 55 
g^ / 6) 8149..8 
( 4) 1358. . 1 
7) 339, 



4) 1358.. 1 K^ 
..2i 



48 wks. 3 days 13 hrs. 8 m. 55 sees. Ans, 

(7) 12) 348164 in. (8) See Ex. 2, above. 

3) 2901 3.. 8 

967T (9) See (5), above, 



ll )1934a (10) See Ex. 3, above. 

4, 0) 1758 1 = 2 yds. 

8) 4SL38 

5 mis. 3 fur. 38 pis. 2 yds. 8 in, 

(11) 12) 150000 

12 ) 12500 doz. 

1041 gross 8 doz. Ans, 

(12) See (4), above. (^V^^ 'Sj^iii V?>^, ^<2»x^. 



12 fcBT TO CIVIL SERVICE ARITHMETIC. 

(14) See Ex. 2, above. (15) See (7), above. 

(16) 12)247391 in. (17) See (3), above. 

3)^0615.. 11 

'6871..2 
2 

11) 13742 half-yds. 

4,0 ) 124,9 I = 1 ycl. 1 ^t. 6 in.) 

8 )31.. 9 2 11 t 

3 mis. 7 fur, 9 pis, 2 yds. 1 ft. 5 in. Atis. 



(18) 12) 657918 c. in. 

12) 54826 .. 6) 
12)4568.. 10 J 



126 



3) 380 .. 8x144 = 1152 
9 ) 126 .. 2 1278 

34 yds. 2 ft. 1278 in. Ans. 

(19) S«e (18), above. (20) See (16) above. 

(21) See Ex. (2) above. (22) See (18) above. 

(23) ^xxmbeT oi faurpmny-pteces = 37689 x 3= 113067. 

(24) See (Ji3), above 

(25) Number oUiaif-sovs, = ?^2 x^_ ^ ^^^^g ^^ 2^^ 

(26) Number of nls. = 564 x 5 x 4 = 11280. 

(27) See Ex. (1), above 

(28) 3) 250 4)^7 

2, 0) 8,3 4 lis. Zd. 

£4 3 4 
14 3 



£4 17 1 Ans. 

7 



(d9) Xuinher of labourers ^^ ^5 x ^ 1 ^ 0^ x 21 x 2 ^ ^^^ ^^ 



COMPOtJND ilULTlPLlCATIOX. 
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XII. 

(1), (2), (3), (4), (5), and (G), see Ex. (1). 
(7) 



£ a. d. 
709 19 7i 

8- 


£ 8. 

709 19 


d. 

n 

8 


5679 17 
3 


6359 16 


7k 
3' 



17039 11 OAns. 



19169 9 lOi Afu. 



(8), (9), (10), (11), (12), see (7), above. 



(13) 


£ 
568 


• d. 

9 10^x5 
8 


£ 8. 

56S 9 


d. 
10^x2 

8 




4547 


18 10 

8 


4647 18 

40931 9 
1136 19 


10 
9 




36383 
2842 


10 8 
9 3i 


6 

8i 




39225 


19 il^ Ans. 


42068 9 


2^ Am. 




£ 
336 


5. d, 

17 10^x5 
10 


£ 5. 

336 17 


10x2 
12 




3368 

30320 
1684 


18 6i 
9 

6 10^ 
9 3| 


4042 14 


3 

8 




32341 14 
673 15 




8i 




32004 


16 IJ Am. 


33015 9 


8^ Am. 


(15) 


137 = 12 > 
' 149- 12 X 


cll+5 

: 124-5 


ac. r. 
(17) 19 3 

239 1 


P- 
30(3) 

12 


12 




(Ifl; 


234-Gx^ 
378 = 6 X ^ 


txlO 6 ^ 
U 8 6 


2871 



14 KEY TO CIVIL SERVICE ARITHMETIC. 

(18) r2) 23 116(525 = 5x5x3x7) 

5 

(19) 129 = 12x10+9 

(20) 729 = 9 X 9 X 9 

(21) 709 = 10x10x7+9 

(22) 999 = 10x10x10—1 

12212 8 Am. (23), (24), (25), and (26), ai 

simple. 

£ s. d, 
(27) 13 Hi (368 = 4x92) 
4 

52 3 10x2 (28), (29), (30), (31), (32), (3^ 
10 and (34), are very easy. 

521 18 "4 

9 (35)635 = 5x127 

4697 5 =8x8x10—5 

104 7 8 



116 


3 



5 


563 


3 



3 


1751 


1 




7 


12258 
46 


3 
2 



32 



4801 12 QAm, (36)465 = 5x93. 

XIII. 
(1), (2), (3), (4), (5), and (6), see Ex. 1. 

£ s, d. £ 8. d, 

(!) 8 ) 5698 17 6 7) 5698 17 6 

5) 712 7 2^ 7) 814 2 6 

142 9 b^Ans. lit) 6 O^Ans. 

(8) See (7), above. 

(9) 1 0) 7899 15 8) 7899 15 6 

4) 789 19 6 6) 987 9 4^ 

9) 197_9_10J 9 ) 164 11 6f 

21 18 lOi 18 5 8| 

(360 = 10 X 4 X 9) (/432 = 8 X 9x6) 



COMPOUND DIVISION. 15 

(10, (11), (12), see Exs. 3 and 4. 

c. qrs. lbs. ox drs. 

(13) 10) 9006 3 20 



12) 900 2 2 1 9 9-H 6 

75 6 7 7 + 66 rem. 

(14), (15), (16), (17), see (13j, above, and Exs. 3 
and 4. 



(18) 



£ 8. 


d, £ 8, d. 


3 12 
20 


6) 1794 7 6 
20 


72 
12 


35887 
12 


870 


87) 430650 (495 Ana. 
348 




826 
783 




435 
435 



(19), (20), (21), (22), (23), see (18), above, and Exs. 6 
and 6. 

(24), (26), see Ex. 7. 

£ s, d, 
(26) 10) 14075 10 6 

10) 1407 ir~0^ + 4/ 
8 ) 140 15 l| 

17 11 lOJ 504/ rem. = 10«. 6A 

(27), (28), (29), (30), (31), (32), (33), axe similar to several 
already worked. 
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KEY TO CnVIL SERVICE ARITHMETIC. 



(34) 



£ 
19J) 798 
2 



s, d. 
3 lOi 
2 



39) 15968 
156 

368 
351 

17 
20 



7 9 (£409 d> \l Am. 

£ s, d, 

1616 10 9J 
(35) 6| 4 



347 
312 

35 
_12 

429 
429 



3) 64 66 3 3 
27 1 9) 2155 7 9 

239 9 2 Ans 



27 \ 



(36) 



£ 



s, d. 



(37) 



6) 2678492 15 6 
3)4464 15 9 3 
' 148805 3 lAns. 

47) 1748426_9_ 8 J 
£37200 11 '^Ans. 



(38), (39), (40), (41), see (35), and (37), above. 



(42) 



£ 

39 
20 

791 
12 

9501 

' 4 

38005) 



5. 
11 



d. 



£ s, d. 

316470 16 Oi 
20 



6329416 
12 

75952992 
4 

303811980 
266035 

377769 
342045 

357247 
342045 

152020 
162020 



(7994 Ana. 



COMFOUld) DIVISION. 



1^ 



(43) See (42), above. 

(44) 1 tun. = 252 galls. ; and £60 7«. 6d. 

(45) 



252 = is. 9^d. Anit. 



(46) 





C. ( 


irs. lbs. 




3)475 


1 16 




9) 158 


1 24 




17 


2 12 AiV8. 




£ a. 


d. 




32576 2 


1 






4 




130304 8 


4 
4 




521217 13 


4 


h- 


= 16288 1 


oi 



65) 5 37505 14 4 ^ 
'"£8269 6 4| il?i^. 

(47) See Ex. 10, &c., above. 



(48) 



40 lbs. 8 oz. 5 dis. 1 sc. 7 grains* 

488 oz. 
8 



2, f 4 ) 234567 grs. 
I 6) 58641 .. I 



3909 drs. 
3 



11728 sc. 
20 



6) 

2, 0) 977,3 .. 15 

1 2) 488 13 15 

401bs. 8oz. 13drs. ISgrs. 



234567 STS. 



(4#) 



12 m. square. (50) See Exs. 

^2 

144 sq. miles. The sum of the two multipliers. 



64 

5760 
864' 

92160 acres. 



(51) See page 39 in Treatise. 



(52) £74 28. lOcZ. ^328 = 4«. 6^^. .'.Ans^eid. 



18 
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(53) See Tables. 

qrs. bu. pk. 
(55) 5 1 3x1 
(529 = 66x8+1) 8 

4f 6 or 

6 



(54) See Ex. (4), above. 



250 



4 
11 



2755 
5 



4 
1 




3 



2760 5 4 Ans. 
(56) to (67) inclusive, are very similar to the Examples given. 



(68) 



10 ac. 3 pis. lOJ sq. yds. 
4 



40 
40 



1603 
301 

48100i 
400j 

48501 
9 



pints. 
(69) 2 ) 9503707 

4 ) 4751853 ..1 pt. 

2) 1187963 ..1 qt 
4 ) 59398L .1 gaL 
8) 148495..1 



436509 
12 

5238108 
12 



(72) 



62857296 Ans. 
45. 7id. 



1 7 9 

7 



9 14 



3 

10 



97 2 6 prod, by 420 
J = of £1 7 9= 13 lOJ 



(73) £2058 Is. Zd. 
= 493935 pence ; 

and 3x. Zd I 
= 39 pence 

.-. 493935 -f- 39 

= 164645-M3 

r. 12665 cwts. 

= 633 tons. 

5 cwts. Ans. 



£96 8 7 J Ans. 
(T4) 888^ 74 doz. and 74 @ lis. U. = £741 ess 74 half cms. 
=£74— £9 6j. = £64 15^. Ans. 



18561..7..1..1..1..1 ■ 
Ans. qr. b. pk. g. q. p. I 

(70) and (71) are equally 
simple. 



MI80ELLANEOUS QUESTIONS. l9 



(75) 3 mis. 2 f. 11 pis. 1 yd. 6 in. x 2 

6 



19 


t 


27 


1 


1 


6 
10 


197 





32 


4 








6 


4 


22 


2 


1 





203 5 15 2 6Ans. 

(76), (77), (78) are similar to the Examples. 

(77) See Ex. 12 under XIII. 

(78) See No. 69. 

(79) 17) £6 12 5 J (78. d^d, 

20 



132 
119 




now 7s. 9^d. 
10 


13 
12 




3 17 11 
11 


161 

153 |of 

1* 


7^-. 


42 17 1 
91^.= 3 lOJ 

X43 llf 



17 (i 

(80) Keduce 8 tons 4 lbs. to lbs., and divide into £466 15s. 5d. 

(81) See Ex. 12 under XIII. 

(82) Filling one out of 56 galls, is the same as filling 3 out 
of 3 times 56 or 168 gallons .*. divide 168 gallons by 7 pints. 

(83) Eeduce j- an acre or 2 roods to square yds. = 2420 ; and 
find the cost in the usual way. 

(84) See Ex. 2, under IX. 

, (85) Here 67 ft. -t-6| inches = 804 -^6|= 3216-^25 = 128 and 
" 16 rem. which is 16 quarters = 4 in (see note, p. 21 in Treatise.) 
\ (86) Since 18 miles 1 fur. 44 yds. = 31944 yds. and 8 rods 
«44 yds. Ans. = 31944-^44 = 726. 

■ (87) M'umber of articles bought = £65 3s. 4^.-68 = 230, 
'then Ans. in pence = 230 x 2 = 460 = XI 18x. id. 

(88) £3 16 6 a doz. = 6s. 4|d. each; now 6s. 4|d. x 29 
• =^£9 4x. 10|^. Ans. 

(89) Divide twice the dividend (£31) by twice the diN^ao^. 

(90) The income must in £'s. be = the ii\mi\>et oi io\)j:^"aR.^ 
in 23 guineas; .\ 23 gnina. or 5796d.-i-4 = £A^^^ Ans. 



22 . KEY TO CIVIL SERVICE ARITHMETIC. 

47 
(18) ^^^ = ^ = 352^ lbs. - 25 St 2^ lbs. 



(19; See Ex. 5, p. 58 ill Treatise. 

399 



,^^. £26 12^. 00$iL ,^ ^ „ « , , 

<2^> loTMr-m^^^^^'' '^^' 2^^- ^"*- 

8 

(21) Cost of 30 perches = 20 x 6^d. = lOs. lOd. 

Number of perches in 3 ac. = 480. 

Now 4804-30 = 16 ; /. it will take 16 times the cost 
30 pis. for cost of 3 ac. /, Cost of 3 ac. = 10s. lOd x IG 
£8 13^. id. Am, 

(22) See (5), above. (23) See X., Ex. 1. 

(24) See VIIL, Ex 5. 

(25) 3 X 3 X 8 X 40 X 5^ X 3 X 12 = 570240 in. Ans. 

(26) See VHI., Ex. 3. (27) See VIII., Ex. 2. 

(28) 155. 6^d, price of 1 yd. 

8 

6 4 4 „ 8 yds. 

4 



24 17 4 „ 32 „ 

I of 15s. 6^ = 7 9 J „ i yd. 

£25 "5 1^^/26-. 

{29) and (30), See XIT., Examples 4 ami 5. 

^SIJ See VnZ, Ex. 6. 



MISCBLLANBOUS QUESTIONS. 2 J 

£ s, d. £ 8. d. 

1000 19 )986 9 | 

982 14 ^ £51 17 U^ Ans. 

17 5 llf 

8 



138 7 10 

7 

968 14 10 
17 5 llf 

£986 9iAns. 
ee Ex. (9), above. 

£5 lOs. Sd.Ans. 
. £16l0x. 9^. x4^ X0 U 0x0 x;g 



5ee VIII., 27. (8) See Xin., Ex. 5. 

5ee X., Ex. 1. (10) and (11), See Ex. 5. 

5ee XIII., Ex. 3. (13) See XIII., Ex. 5. 

tons. cwt8. qrs. lbs. 

347 13 2 23 

39 1.5 3 25 

8 ) 307 " 17 2 26 

7)38 9 2 24..4 



5 9 3 23 7 oz. 6« drs, Ans. 
[ncoiiierr4«. 6d. x365+£2 6x. lOJ/f. x 12=£110 6s. 

600 
X17 10.. 0n ,,QQ 

♦ 2 

4 

x5 

= 20 Ans, 



15 



24 
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(47) If we double the hour of the sun's rising we g€ 
length of the night ; if we double the hour of his setting -w 
the length of the day. Hence, 24 hrs. — 3hrs. 49' 5] 
= 16 hrs. 20' 18" A7is, This is evidently an unfair quest 

(48), (49), (50), and (51), See (35), above. 

(52) Similar to several already worked. 

20 
100 10 

(53) Circumference of wheel = ^^ "" H^ . = l^ = 3yds 



(54), (56) See VIII., Ex. 6. 



m 3 

21 



(bb) 12) 767914 sq. in. (57), (58), (59), (61] 

12) 63992 . . 10 ) , Qg very simple. 

9)5332.. 8) 



592 sq. yds. 4 ft. 106 in. 



(60) 



13 c. yds. 5 ft. 19 in. 
27 


oz. dn. 

(62) 1 13 


96 
26 

356 ft. 
12 


5 
90 

12) 450 oz. 
37| 



4272 

12 (63) See IX., (16) 



51264 

12 (64) See IX., Ex. 1. 



615167 cub. inches. 



(65) See VIII. (12) (66) See IX., Ex. 2. 

(67) See IX. (16). (58), (69), See IX., Ex. % 

(70) See IX. (5). 
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1) Use Table IX. (72) See XHL, Ex. 12. 
3) 640 acres = 1 square mile. 
i) 9 square feet = 1 square yard. 

5) 329j<11^3619^^g^ ^^ 3 ^^^ . then 452 qrs. 3 bus. at 

o o 

6*. 6d. per qr. = £147 Os. 6J/7. Ans. 

6) On every £1 income he loses 4^/. .*. Ans, = £84 7^. 6d, 

■f 4^. = 20260-4 = £5062 lOs. 

r) Divide the value of the gold by the price per ounce. 

I) Use " Square Measure ; " then find the value by Compound 
Multiplication. 

)) Use "Avoirdupois Weight." (80) Use 13, worked above. 

L) Heye 200 x 5^^. = 1050^.=£4 7s. 6d. ; and £1 13j. 4^.-h 
200 = 2d. ;. Ans. S^d ^ 2d, = 7^//. 

I) See " Troy Weight." (83)^^^f H'' " ^ = ^"^4 Ans. 

2s, oa. 

t) Gain on each of the first = is, 10 J//. — 3s, 6d. = Is, i^d, ; 

-and gain on each of the second = 4^. i^d. — 3^. 7d, = 9^^. 

/. Ans, = U. i^d. X 758 + d^d, x 534. 
i) See £x, 5, page 34. (86) See JVoU, page 25. 
') They lose 16j. 8^. in every £1. /. 16x. Sd. x 9075 J^. 

= £4562 18j. 4//. ^//j. 
) Here£13 x 1408-£6143 17j. 4^. =£12160 2s. 8d. Now, 

£12160 2s, 8//.-7-1408 = £8 12.f. 8f^. 
) Here 22 cwt. 2 qrs. = 2620 lbs,; and 2520 x 5^.=£52 lOj. 

:.Ans,^£b2 10j.-£48 19j-. 0\d,=£3 lOx. \\\d, gain. 
') For cost per ton divide £840 17j. i\d. by 97. 

Now h\d X 97 X 20 = 19j. 2d x 97 = £92 19j. 2d. 

) C = B + 270,andB = A+100..-.C = A+370. From£1520 
• take (370 + 100) and divide by 3 for A's share = 1050-^3 
= £350; whence find the others. 

!) Divide the quantity of iron ore by 451. (93) See No. 11 
under Questions Worked out, ante. 

:) Divide the first into the second. (96) See Ex. 6, page 53. 

\) 365 days 6 hrs. 48mins. 57 sees. = 31 556937 sees., and 1 
day = 86400 sees. Now (31556937 + 86400) x 25 
-791083425 sees. Ans. 

) Use Table IX. (98) See 13 in QueatiOTxa^ox^y^^ wi.\u 
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(99) The largest tax will be on £199. '} 

(100) In three years he will use nine white hats, cost £2 Os, 6//., i 

and four black ones, cost £2 2s, /, He will save 1 s. 6d. 
by using the white or cheaper hats. 

(101) Just divide by 13. (102) This is simple multiplication. 

(103) We have merely to multiply the number of francs by 

9^d, and the dollars by As. 6//. and add the results. 

(104) See Ex. 5, page 34. (105) See £x. 14, page 66. 

15 22 
/lft«^ J 795 X 7s. 9 ^. fH x $U .^^ r-rv, i 



will perceive that we used for " Contraction'* the divisors 
17 and 53. Find value of silk in ordinary way.] 

(107) See Ex. 10, page 58. 

15 3 

(108) Arts. ^ ^^tlt^'' = 45.. = £2 5s. 

u 

(109) 10 acres 1 rood 20 perches x 4 + 8 acres 3 roods 20 perches 

X 4 = 41 acres 2 roods + 35 acres 2 roods = 77 acres. 
Now £\ Is. 9d. X 77 = £106 16j. 9d. Ans. 

(110) Use Table X., page 27. 

(HI) Divide by 35 ; then multiply the quotient by 3. 

3 ^^^ 

(112) I sq. miles = 2 ^ 0j40 acres = 480 acres. Now reduce 480 

acres 3 roods and 98 sq. yds. to sq. feet, by " Square 
Measure." 

(113) A chain, or 100 links, being = 4 poles, 25 links = 1 pole, 

and 10 chains = 1 furlong, and 80 chains = a mile ; hence 
the solution below : — 

8,0)87567,9 chains, 25 lin ks 

10945 miles 79 chains, 25 links. 
J 

4,0 )31,6 poles ( + 25 links = 1 pi.) 

7 fur. (3(j-v l)pls. 

/. Ans. = 10945 m. 7 i. ST I»K 
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(U 1) A square chain, or 10000 square links = 16 poles /, 10 
square chains, or 100000 sq. links = 160 pis. or 1 acre :— ' 



Square chain. 

1,0)765,8 

765 ac. 8 
4 


100000)625 a^. 


10)32 rds. 

3 rds. 2 
40 

10)80 


4 

)2500 rds. 
40 
1000)1000 pis. 



8 pis. 
.*. Am. = 765 acres 3 roods 9 poles. 

(115) Cost of 17 gals. = 3«. 9d. X 17 = e.^** ^ " 
Gain on 17 gals. = U. 6d. • ' ''"' 

He F-^ 

/. 1 r' 

(116) See JK 

(117) Time sr 

/. Ans, - _^:±=:4 yrs. 45 days 15 hrs. 45 m. 

(118) Gain = 4«. l^d. x240— 3«. 3J<?. x256=£49 10«.— f 42 8*. 
= £7 2«., and cost=£42 8«., as above. 

(119) 78 lbs. 4 oz. = 78 J lbs. 

54775 
• Ans - ^^^ ^ 7OO0 _313 X 700_ |f j0 j00 
-5760 ■" 4X576 -" m^ 

576 
= 95 lbs. 1 oz. 2 dwts. 22 grs. 

(120) Dividend paid = 6«. ^d. +4«. 3J^. = 11«. OJ^. 
/. Loss on every £ = £1 — 11«. OJ = 8«. lljrf. 
/. Ans, =2225x8*. ll|^.=445x£2 4.8. \^\(l, 

=:89x£ll 4«. 5|d[.=£^9^ \^8."i\d. 
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(121) Number of gals, at 10s. 6d, worth 80 gals, at 14«. 

2 
_80xl4_ 80x^4x2 _320__.^Q^, 

lOJ^ M 3" * 

3 
/. Ans, =1061— 80=26|. gals. 

(122) Wages of all in 6 days = (Is. 4d, + l0d.+4d.)x6=il6s. 

.\ Am. = ^-^'^ i^= 33. 

los. 

(123) Since contents = 8 times value of purse, £1 Os. Sd. = 
9 times value of purse 

/. Aii8. z= £1 Os. 3(?.-f-9=2.9. 3d, 

(124) See solution of (121) above. 

(125) One-tbird of the children are infants = 200 
/, Boys and girls = 400 

.-. Girls=:(400— 18)-f-2=:191,and^;is.=191 + 18=209. 

(126) 20 for a shilling = 60 or 5 doz. for 3*. Now 60 sell for 
4s. 2d. 

/, Gain on 60= Is. 2d., and gain on 3000 

5 7 
= ??0^M^-=:35^£2 18s.4rf. 

^''x;^0xi2 12 



(127) ^^^^= 5 bus. and 1 bus. remainder. 

(128) Whole flock = 72+92=164. .'. One-half = HI 
The shepherd who got 72 got 10 too little 

.-, An8.=— = £S 10s. 

(129) Number of posts in every mile =-77^=20. 

Number passed in 3"=1 /. in 60"=20, that is the 
number in 1 mile. .\ Ans. = GO miles. 

(130) See (119) above. 

(131) Ans. = (£1000— £8 12s. 6d.) ~- £12 17s. 6d. = 77. 

'132) Wliole rent 350 x 3s. 6rJ. + (38s. 9d.+27s. 4d. + l78. 4d. 
+33s. I0t/.)X100=£61 5s.+£586 5s.=£647 10s. 

/. Ans. = ^647 10.^.^£^4 Us,^£l2J19s.^ 

350 35 1 
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(183) 365 days 5 hrs. 48' 57" X 400=146096 davs 22 livs. i^u • 
Again 365 X303+366X 97=110595+35562=14001)7 ds. 

/. ^»«.=146097 days— 146096day8 221irs. 20'=1 lir.40\' 

(134) Here (367 ac. 2r.x30J)-^49 = (367ac. 2r. xl21).-M96 
=44467ac. 2 r.-f-196=226 ac. 3 r. 20 pis. Ans. 

(135) From the whole weight take the weight of the truck and 
divide by 128. 

(136) The Third + the First + the Second = the whole siun ; 
that is the Third + twice the Third + 6 times the Third 
= 9 times the Third=£l6 28. 6d. .'. The Third =s 
£16 28. 6<?.-f-9=£l 158, lOd., and so on. 

(137) 47 days 7 hours = 477 hours' work. 

10 5 

^n..=l!I^A^?-^^ = 23850. 



• • 



(138) The price of 80 sheep+£l3 38. 9d. should be equal tho 
price of 12 oxen. 

/. An8. = (£1 17«. ed. X 80 + £13 3«. 9d.) -r 12 
= £163 38. 9d. -7- 12 = £13 11«. llf^. 

(139) Cost ofthe soldiers for 9 days=27x £13 14«. + 140x36«. 
/. Cost for 1 day=3x£l3 14s. + 140x4«.=£41 2«.+ 
£28=£69 28. 

.'. Ans. = £69 2«.-r4146=4c?. 

(140) Here value of the various sums= 4988 x9ffl?. +4988 X 
48. 2K + 2494X2«. li(^. + 1247 x2J(^.=£202 12«. 9d. 
+ £1049 11«. 2d. + £264 19». Vd. + £12 Ids. 9^.:=: 
£1530 38. 5id. :. Ans. =: £153( 38. 5^(^.— £1500= 
=£30 38. bid. 
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XV. Vulgar Fractions. 

• No difficulty can present itself in the solution of the fi 
questions under this head. 



First Solution. 



(13) \%) 2i 

A=T)iH2 



1 2 

Sa(2 ; •• tV is G. G. M. of \% and 1\ 



Again -/ff)* ^ (21 Again T»5)5J ^3Q 



tV)A(3 i or U ^_ 



15 



1 \ 3 



3 



(3 



Second Solution, 

15 91 4. 1 6 _ 4.5 10 8 16 2 "2 5 n IVow H- f! 

numerators = 1, and of denominators = 48 ; /, Ans, = -^-^ 
(U), (15), (16). See Exs. 

(17) iV^-= A = f (18) to (20) See (17). 

is _J> _ 3 
T5ff- 2(3--T0' 
2'72_3 4~2 

(21) Eesolve into prime factors — 

2 )7040 2)7392 

2 )3520 2)3696 

2 )1760 2)1848 

2 )880 2 )924 

2 )440 2)"462 

2 )220 3)231 

2)110 7)77 

5)55 11 

11 

Then, ^-^^^ - fix fix fix ff^^3~x7~^^^~ " « 
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finding the G. C. M. from the fractors, we have merely to 
o\v the common factors togetlier. Thus : 2x2x2x2 
= 352, the G. C. M. of 7040 and 7392. See ''Treatise," 
adix I. 

) and (23). See (211 (24) to (28). See Ex. 2. 

17£^6^._210__7. 15j. 9^. _189 63^ 22|^. _ 45 
^ £1 "240 "'8' 20s. 240 "56' 240~"480 

^^^'^* (30) See (29), ahove. 



/«ov 2 qrs. 14 lbs. 



SO on. 



,„,, 2r. 20p. 

(^^) ~1 a^ -+§§=!> and so on. 

(34)?fi^_ 09 _. 
^ ' 4j. 9y. ~^3■T-7• 
£2 6s, Sd. 7 
(^^) £3 13j. 4^."^n (^® Hiultipl}^ by J. for Ans.) 

/'^fi\ «£23_ni-^4|//. _ 22627 2057 _, 187 __ 1 1 
^^^^ £27 lis. li'd. ~ 26741 " 2431 " 221 " r3 '^^^^' 

') In this Example we have merely to find the L. C. M. 
3 denominators, when all are reduced to improper fractions. 

XVI. 

), (2). See Ex. 1 (3) to (11). See Ex. 2. 

2). See Ex. 3. (13) and (14) are easy. 

(15). See Ex. 3. 
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2 ^^ 2 09 6 

thenl'+^+»+* ,, 77+154 + 165+140 

men ij + ^-j— , + i-jL - 1+ 5x7x11 - ^^^tsT 

(17) to (32;. Sae Ex. 3, &c. [^HU ^«'^- 

XVII. 

No Question coming under this head differs materially fi 
the Examples given. In (18) ard (19) the fractions in ( ) n 
first be added together. 

XVIII. 

(1) to (3) inclusive are similar to the Examples. 

(4) ^ X 5|-J = V ^ W = 'IP = ^Hi ^ns. 

(5) to (18) inclusive. See (4), above. 

7 
(19) ^^^^l^ = Z5d.^2s.Ud. 



(20) |of£ = ^=*-f=0 13 4 

3 7 2 

$o{£!il0s.U. =1 1 6 

2}xl6x.= '-3^=»i« = l 17 4 

£3 12 2 

4 4 
4 X ;g0 X l;g^ 

(2 1 ) jr-^ = 64^. = 5s. id. 



d^%xl2a. =3 2J-5 

._ A 

(22) See (4), above. A/is. 6s. Id. 



VULGAR FRACTIONS. 

XIX. 

1 ) to (3). See Examples. 

4) £7 I2s. 6^. x^ = ^-l^r-£8 6^. ij\d. Ahs. 

5) to (7) See (4), above. 



33 



l+i 5 4 



3 



2 I 



'8^ I_ZU -sx^ I*. ^~4-''x'x-l 



i + i.2 3 3 ^_27_ 
^x i • 3~^ 2"" 1 ~ 2"'^'^'2 



7 X >^0 
(9) See (8), above. (10) Ans. = s";^ = -s^^r 

2 10 

3 

7 

(13) to (26) inclusive. See Examples. 

2x80 
(27) ^^-f- = 9730 = It (28) to (30), See Examples 1, 2. 

(31) and (32). See XVIII. (20). 

XX. to xxin. 

All questions under these heads are fully as simple as th 
Examples given. 

XXIV. 

(1) -25)3-24 (2) '0^)^'^0 

or ^^)0^i ^ 01 'i^ 

H'^ 1 7-8125 ^«y, 

1 12-96 Ans, 
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(3) to (5). See Examples. 

£ 
(6) 6,0 )47,6-532 tons. (7) H$M0i00 
7-9422 l-37)220-191075 

20 137 



l«-8440c\vt. 831 (160-5234 
4 822 20 

3-376 qrs. 991 14-4680 
7 959 _12 

;;^-632 320 5t)16 

• 4 274 



7t. 18c. 3q. 10-528 lbs. Ans. 467 (£160 14^. bid. 

411 

565 
548 

(8) 8 ) 1542800 

8) 192850 (9) See Examples. 

24106-25 Ans, 

•0045 45 3 
(10) Ans, =^_-=:_ = — =.15. (11) and (12) See Example 

(13) to (23). See Examples. 

<2^)lMi5 = ^?§^=4^^ = ^V (25) to (27). See (24). 

(28) and (29). See Ex., p. 100. 

The only questions that need he referred to are : — 

(36) Ans, = , ^""^^^ ■ = -J_ = 1 = -09375 
^ ^ 7 X 240 X 2 48 X 2 32 

(37) Ans. = ^ "" 



0x680" 17 
rJSJ ^/is. = ~^ - ^ = -078125 -, aud^^= ~ = -2142857 
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59) Second Ans. - 77 X .-^rirr^ :r^ = —rr: ^7. = , t—=. 

^ 2 17bUx36 JGOx/2 4x4x^x9 

•025 -00625 -00078125 ^^^^.^,, . 

—= -000066805 



X 8 X 9 ~ 8 X 9 ~ i) 

The other questions are much simpler. 

XXV. 

(1) and (2). See Exf. 

^ ^ 90 18 990 198 22 

^ ^ ^ ^ 300 12' 999'999 90909 lOlul 3307 481 

= _ A71S. i'O) •/^-= =_=; •81 = -^^ = - 

13 ^/ •* 30 15 -^ 30 t) 

^^ 99 U' 9000 1800 360 24 

(7) -^fSE- -4^7 = 1?^ = ^; •857142 = ^; hence ^.ve have 

/g) 819 _ 91 . -769930- 1<^. • Ans 05'"- ^^ -i^ = ^ 
^- 999~rri' ' *'^^'^"- 13' ••^"^- "^^""1300 560^62 

(9) -0021 X 48-026 = ^L x 48 ^L ...L x IIM? ^ 10085G 
^ ' 0000 000 3330 300 999000 

3330 300 

1 2 

.1AAO-C 297 606 297 CGG 'A^i tH „, 
= •1009oD — X = X = '-i-. N — ^ •(^o, 

9990 990 9990 990 \\\<i> Vh^ 



I 
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COMPLEX FEACTIONS. 
XXV (a), 

5 

(2) Tweniy and a liuii(iredth=20-01 

(3) ^n«.=^M±M=(lM+i)=(l3fi-llii)^240 

112 7 



45X240 675 
(4) WffX 11^X43 15*. 7H+7i:><3«. 44t?.-r29g7 

60 3 
= £" x?^XV3+^xiix2?2=2202629 



96 60 100 13 96X60 

80 
, 296703 49996793 j naa^ io m 41 ^ 
+80^OL3=-7488^=^'^- ^^^^ ^^*- ^^^^• 

Smnd Ans. = ''li; ^ r^='t?'f ' = >6213857a2. 

1760X36 11X36 

18 9 4 
(6) ^M«. -34J . ^^ x^;+^x-^ 1-r^ ^X — 



13 tji 

5 

+11*- ii%=^+ioA-:^=iomis. 

(6) (184^^X4-1^^— 825'55870S)-^322-906=:(835-3437Si5 
— 825-55870S)-^322-906=9-7850iJ-i-322-906=-03. 



305 



COMPI.EX FBAOnOlfS. 37 

3 

^ 4 
The solution of second part is similar. 

1 .2X5 

^9) An,.= 19_^1+_1_=29^^^ 
'^ ^ '^9X7*^0^ 9 ^33 

19 

=^xg-=g|=2-6934&. 
41 123 

3 

no)^«,.=3*xii^Vxl^V^ 

~¥xv%' VifsV 9 14 '':^ 

_14^ 6 50 15 6 9900 64 111 
"~T TF '^ 163'^T'^ 7 ^ 31619 '^ T"'^ TT 

10 32 



1400 , 00X9900X04X111 



13x153 7x7x31519x0X, 

7 

15135423800+699427872000 _ 714563295800 
21503112813 21503112813 

nn 13 "^7 29 60 ,. 
(-11; -S^+'S^ 740^73 • ^ 

370 

5 

(12)^.=|x^+^^x|-|=l + li-i=l. A,.ain 

2 4 X 
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4 2 

(13) Ans. =^i X -p^ X ^' X^M X ^-^ ^^ 



J 0xW ^^ 2-ixUU 

7 3 4 11 



^ 7x3 4x;^^xW 168 



11 
(14) Ins, = |x4^-£.+^X ^g- of 5.. + 200d, X i|^ 

3 

= £3 13«. 4d, +|^x?|-xi^ x55.+£34 Us, 5ld, 
= £38 125. 6^d. 

^ ^ ^00 12pp^ fX-i-l^i 15 

i]3 

1411 
_ 46913 0^ 199^jj00 g;y 7 49 17 

"■ U^ 106 12"^ 0;7 6 2 1231 ;10 • 

o 

_ 933o687 _^8227.j41__ 190233929124 _Q^^^e607587 
bJoo"^ 14772 "" 93949920 -^^^^^^^^-^' 

2 



4 



r 



(.e)^..=ax§x?l--x|)^^ 



3 



2 



COMPLEX FRACTIONS. 



39 



V^*^ 7 ^0 9 /~ 63 63 ~9' 



Now m-;-93|=ilx-l_=4^^»«- 
*° ^ ^p 747 11205 



ix^+- 2 

^<i^ 3 ,0_J_9, 7? x^^-^ 4.24-24-5' 

5+2^^ 

8 5 

20) ^IM. -^^ . -^-+_X^-^^X^X^^^ 

3 19 19 

S 
40^, J_ 25 ,^_4913 

^l 81 19x19+81 29241' 

i2.vi2.vi2._l 
w X > 3 3 3 2369f^ 

n)(a)Am.= 40^40_, =^761" 

X^"3~ 
_ 63973 ^ _ 63973 _,,g, 

— ^'^isgl"!??!" *^^' 

3 



(}) ^««. ^x^+3 



2 v^v^^£-3Av®v27£ 

^^J__l ^?^20^ -^>^1^20^ 



=Ix|x|l£=^=£2B7.. 
;^ 20 20 
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XXVI. Miscellaneous Exercises. 

(1) and (3). Eeduce the circulators to vulgar fractions bef 

adding. 

(2) and (4). Attend to the vincula. 

(5). Exhibits no difficulty. 

(6). Glancing at the denominator, we see it becomes 
A.£(ain, since 1*75 -t- 7 = '25, the numerator becon 
•002 X -25000-^5 = 10, 

(7). g...... . I 4 *^H ^- ^^ . 1» . 5. 

- ^»ff-»- 04-^1 X 20 "" 20 ""*'^^ "^ 0^ "" ^?r "" 20 "" 

19 
= £5i. + gg = £5 8x. Id, 

(8). Here the first decimal becomes 2*5, and the second • 
(9). Is simple. 

48 
Again 15 [|- 7-11 = 8f a ^«j. 

•69 
,,,v 3-45 xlOi 0-40x21 , , 

' '' 2I — ^" — ^ =14*49, which we multiply 

120 for final Ans, 



= 4-114 = 2 



(12) and (13). See Exs. 



Miscellaneous Exercises. 4i 

Here £970 4s. = f of the sum he had before the last in- 
jnt ; /. the whole sum = £2425 10s., which in turn was 
hat he had before the stockjobbing. Now dividing by 7 
t I = £346 10s.; and hence | or the whole = £277:2, 
was ^ of his original capital ; and so on. 



and (16) are easy. 



I. Since 23205 = 4641x5 = 17x7x3x13x6. Now since 
>f these factory but 13 will measure the denominator, 13 
G. C. M. 



(19) and (20) are elementary. 



I. The proof by vulgar fractions is 



„^ 2812 407 
37 



10000 • 100000 

40 
93203 W00_0_, 

nn 407 -^'^^TTTT 

= 9163-45702 as before. 



). 





s 


d. 


•Ct\ - - - 


= 8 


4 


4 of a guinea 


= 9 





-j^ of a shilling 


= 


3i^ 


-f^ of a halfpenny 


= 


Oi*. 




17 


8 Arts. 



I. Here the decimals are respectWeil^ eqvxal \.ci >i)ftRk ^^^^J?^^ 
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(24), (25) are as simple as the Examples. 
(26) Expressing Ans, in pence, we have 

4x240-32.- ^^'^'^• 

8 

(27) and (28) are Elementary. 

(29) See (10;, above. 

(30) See (22), above. 

(31) Divide 15§ by f . 

(32) See (22), above. 

(33) Here -246 of 8^-. b^. = 22d. 

and -7 of £9 5s. 7^d. = 1732-5 

220 4 . 
•••^^^•-17325 = 63 = -^^^^^^^ 

(34) is very easy. 

(35) On resolving the denominator into factors, we find i 
-8x8x241. 

i^X -1 -125 

••• ^^^- = 8V8-7I41 = 8T» = ^8- = '^^^^25 



5? X 30 5 -625 
W ^//.. = 8,-^^ = 8— 6=-^ = -10416. 

36 

17 2005 401 
(37) ^^•^•-'•^^lip- 11 100" 2220 

("JS) and (39) are very simple. 



MISCELLANEOUS QUESTIONS. 43 

XXVI. 16 - 

O^A = AjLi^ 1760 X 3^1 2in. ^ $x0x j ;;f0Qx 0^ l ^xj)^ 
^ '^'^' " 5 m. 5 f. 7 pis. 1 l||m. 0P9;^?0O' x X^ 

^0^^0 



00 



4 = i 



. . 275 248 5 , 276 248 4 

-^gaia ,^— -.^^ = ^iT^TTT^, and 



lOUO 900 90000 1000 900 90000' 
/. -276 is nearer by - i- - =- -00001 

i\) See several similar questions previously worked. 

42) See (40) above. 



43) Ans, - £366^ x -525+^ x £2 ISs. Id. 



in 

7 37 

n 

^ 0^0x1099 _j. J. ^^2 I8i-. 7^. = £192 6i-. 6^.+lj-. 7d. 
3 X I0P0 37 
40 
= £192 8s. Id. 

44) Expressing each in days, we have 

4-19 

Ans. = {^^' + -42 + -3x7^ -7-365i = 3 04375- 365 -25 

8 
= -0083. 

45)lf = 4x5^. 10^. = 2j-. 6d.; :.Ans. = 2s. 6d.-r-l§=- is. 6d. 

*«>S+reS+'TU5r =12^^+125+ -00000125 

= 1375-00000125. 
17), (48), (49) exhibit no difficulty. 
SO) 640 acres » 1 sguare mile. 



u 
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(6) 



XXVIT. Practice. 



(1) to (4). See Exs. 



I0s. = ^ of £1 
lU 



>> 



1 

I of 4^. 
A- of 6^. 



1553 10 




621 8 




77 13 


6 


19 8 


4:^d. 



£5378 19^. 10^^. ^//^. 



(7) and (8). See (6), above. 



(9) 



15j-.=-1 of £3 
9d, = j\on5s. 
id. = -T^ of 9d. 
|^.of£3 15j. 9J^. 



4562 



3 






13686 






3421 


10 




171 


1 


6 


9 


10 


1 





18 


111 



£17289 Os, 6|^. 



(10) to (15). See (6), above. 



(16) See (9), above. 



(17) to (26). See (6), above. 



r27) See Ex. 12. 



(28) See Ex. 8. 



(29) 



oz. dwts. grs. 

11 6 15 
3 3 



H 





33 


19 


10^ price at £3 per ol 


l5s.'=ioi£3 


8 


9 


11-g- „ 15s, ;| 


2s, ed. = ^oil6s. 


1 


8 


3^1 „ 2s. 6d „ 


3d, - J^ of 2^-. 6d 





2 


HU » 3//. 


ld=\oi3d. 








n^ij, „ u. 



£44 Is, imd. Ans. 



(30) to (34). See Ex. 8, 



i^V^^^^l^,^. 



V 



PRACTICE. 



45 



(35) 



tons. cwts. lbs. 

8 13 18 
20 



id. 

14 lbs. 

4 lbs. 



Jof U'. 
I of 3(/. 
^ of a qr. 



173 
4 

692 (irs. 18 lbs. 



173 

28 



1 

7 



10 



>> 



2 



2,0 ) 2U,2 0^ (^. y^ws. 
£10 2tf. OJcZ. ^ws. 



and (37). See Ex. 7, in Practice. 

(38) 



cwts. qis. lbs. 

1 1 8 

7 



105 = 7x5x3 



1 
5 







46 



1 

3 



lOx-.- Jof£I 
2^\ 6(i. =-1 of 105. 



138 3 weight of the 105 pockets. 

1 5 

138 15 price at £1 per cwt. 

__ 4 

I 555 „ £4 „ 

69 7 6 „ 108, 

17 6 lOi „ 28. 6t7. 



>• 



» 



to (41). See Ex. 10. 



£641 U8. 4Jd An8. 

(42) and (43). See Ex. 12. 
£80 13 4 



of 1 EC. 

of 2 rds. 
of 10 pis. 



2 rda. = J 

10 pls.=| 
5 pis. = ^ 
4 pis. = -g^y of 2 rds. 

1 1 yds. = j^ of 4 pis. 
1 yd. =-j?y of 11 yds. 



I 



40 

5 

2 
-•> 






6 8 
10 
10 6 
4 
3 8 
^ 4 



£50 'Is. %d. 
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KEY TO CIVIL SERVICB ARITHMBTia 



(45) and (46). 


See Ex8. 16 and 17. 


(47) See Ex. 15; 


(48) 


26 ft. 4 in. 
18 8 





45 X 2 = circuit of room. 



X 4 X 



. 45 X 2 X 12^ _ ) t0 X 2 X jt0 X ^ _ ^^Q 

•• 9xJ 

(49) See Ex. 6. 



(50) 



16 

n 

'27 y.2- circuit of room. 



9 

i 4 



= £2 bs. 



(51) See Ex. 15. 



XXVIIT. Miscellaneous Exercises. 
a) to (7). See Exs. 6 and 7. 
(9) 



£25 8 



4 
9 



4 fur. = ^ of 1 mile. 
1 „ = J of 4 fur. 
8 pis. or 44 yds. = ^ of 1 „ 



228 15 cost of 9 miles. 

12 14 2 „ 4 furlong 

3 3 6^ „ 1 furlong 

12 8| „ 44 yards. 



£244 5^. bd. 



(10) See (29). (11) See (38). 

( 1 2) to (28) Samvi c^a ^^a. 
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9) 



3 

28 ^^ 4 ~ :rt) 



ld,=^ of Is. 
¥5= i ^^ inr 



85960 



7163 4 

716 4 

358 2 

2,0)823,7 10 . 



£411 17^. 10//. Ans. 



0) and (21). See (9), 
15) See Ex. 7. 
57) See (50). 

29) 



(22) to (24) See Ex. 16. 
(26) See (29). 
(28) See Ex. 10. 



£10 
14 9^ 



£1384 16 



5s, 

2K 



i of £1 
^\ of 5^. 



346 4 
14 8 6 



£360 12^. 6d. 



30) See note to Answer, 



(32) 



2 bus. 

1 „ 
1 pk. 

i » 



J of 1 qr. 
^ of 2 bus. 
iofl „ 
I of 1 pk. 
I of I „ 



^3) to (40) Same as Examples. 
i:2) to (49). Same as Examples. 



(31) See Ex. 7. 



£3 18 


8 




6 


23 12 





19 


8 


9 


10 


2 


5i 


1 


2| 




7* 



£25 5^. 9|^. Ans. 

(41 eee (9), Above. 
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(50) 



yds. qrs. nls. 

3a9 3 2 

4 

1319 qrs. 2 

1 5 



1319 



329 17 6 
13 14 lOf 



10 cost at £1 perq 

,, OS, 



5s. = i of £1 
2J^.= ^of 6^. 

"£343 12J-. 4|^. Ans. 

(51) and (52). See (6), above (53) See Ex. 9. 
(54) £365 

IOj. =1 of£ 



» 



2|^. = :5?5 of 105. 



182 lOtf. 
3 16 J. 01^. 



£178 13j Hid. 

Ikow £200 - £178 13^. lU^. =£21 6s, OU. 

5899 
(55) No. of gross =,-^ — t^^ 40 and 139 articles. 

£ 8, d. 
4 12 9 
8 



37 2 




5 



185 10 cost of 40 gross. 

4 12 9 „ 1 

190 2 9 



» 



» 



4 articles = -^^ of a gross 
1 ., = i of 4 



» 



» 








2 6^ 
07|| 



3 2U cost of 5 articles. 



(56) See (55). 
(57) 

(457 = 56x8 + 9) 

£14-889583x457 

=£6804-539583 
= £6804 \0s. 9id. 



189 19 ^i^^Ans. 

14 17 J. 9|^. 
8 



(9) 



119 2 



4 
8 



952 18 8 

7 



6670 10 8 
134 1^ 



HISOBLLANBOUS QUBSTIONS. 49 

'B. — In multiplying 14:'889583 by 457 just reject the cir- 

g figure '3 and add ^ of 457 to the product. Proceed in 
ar manner in multiplying by 20 and 12 respectively for 
Ulings and pence of answer. 

•327 = -3^ = H 

•703 = m = 'A 

»OA 2 4 — 6 

^* — TO?T — 2S 

c. qr. Ibfl. oz. C. qr. lbs. oz. 

^^f of 1 2 7=0 1 27 2 
If of 9138=6238 
/y of 7 2 10 12^ = 13 8 3 

8 3 10 15 

' 8 cwt. 3 qrs. 10 lbs. 13 oz. at £8 13j-. id. per cwt. 
\0s. Hid. Ans. 

XXVIII {a). 

I Exs. 2 and 3. (2) See £x. 2. 

X. = 17 X 17 X 17 = 4813 c. in. "= 2 c. ft. 1457 inches. 

s Ex. 2. (5) 36 ft. 9 in.) 101 yds. 3 ft. 90 in. 

12 9 



441 912 
12 

10944 



298 a. = 24 ft. 10 in. ^;^x. 

9-37 (7) See Ex. 1. 

2 39-37 39-37 3937 

8*74 one edge ; .-. f$'H X 



27 x]Lm 

432 

e}02337'7953 ^^^ ^ 

— jj^g^ =282 c. ft. 891-0^4&il\\xi, 
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(^) 2 ft. T 11 The first figure 9 is square k 

the second 2' is = 2 Tjwelfi 
of a square foot, that is, 
rectangle a foot long and 
in. broad = 24 sq. in. ; 7" 
Sq. ft. "9 ? 7" 2"' b"" = 7 sq in. ; 2'" is = ^% oi 

of a sq, in. and 5"" is = ^^ 
of a square inch. 

(9) See Ex. 2. 

(10) It is evident area -J- width = length, .*. 144-=-6| 

= 144x4H-27 = 16x4-T-3 = 21-J.in. = 1 ft. 9^ in. An 



3 


5' 


7" 




7 


11 


9 




1 


1 


3 


rjtii 




1 


6 


7 5"" 


9 


:i' 


7" 


2"' 6"" 



^^^^ ^ le y. 6 ft. 1296 in. 0$g;g0 in. ,_ ^ 
(11) ^,/x.= — ijy.xliy, = n>^H = ^^ '^'^''• 



(12) Area of top and bottom =30 x 15^ x 2 

„ two sides =30 xll x2 

„ two ends =13Jxll x2 

930 + 660 + 297 ,, , , ■ 
.-. Ans. = 777 — •■ — = 13^% sq. feet. 

(13) Solidity in yards 

40 
__ 128000000 X j[ 00 x121x0x1 15 

3 

= 71244800000000-f 3=23748266666666 c. yds. 18 ft 
3 

(1^) — ^^ — = ' * ^*- '^'''' 

XXIX. Simple Proportion. 

Questions (1) to (42) inclusive are as simple as the Exampl 
worked under the rule. 



COMPOUND PBOFOBTION. 51 

(43) 5 cwts. 2 qrs. 20 lbs.=636 lbs. 

ratio of 2s. 6^. to 2^-. = 30:24 = 5:4 

53 

150 2-i- 

^. , , , 000x||x^ 53x5 265 

• First man s sliare=-^--^^-^-^ = j^^j^ = 3^ 

3 4 4 

53 

= Q- ^=^11 0^. 10^. Share of second = -rt — ^^ a^ 

3 



= 5^3 =£8 I65. Sd, 2 

44) Work done in 10 x 10^ x 9 = 945 hours 
the three men work 3x6x10=1 80 hours. 

945_180 
.".the others must work — =; — ^x- = W^^^^xi ^^' ^ ^^7* 

;45) 48:12: : 144: 36 ^«^.. 

Compound Proportion. 

^1) See Examples. 

^2) 7 men : 30 men i 

12 days: 11 days /. 34ac:no. of acres required. 
8jhrs. :7|hrs. I 

2 

13 

•••^^- ofacres= %/^^^^^f^ ^ = Bf4 = 126| 

i 
(3) to (10). Same as Examples. 

(11) 90:200 

10: 8 
(160x6x4):(450x4x3) 

5 2 

mx$xi^xix0xXi 
•-^^^'" 00xj0xj00x0x4 -todays 

2 
(12) See (-2), above. 



> 12 days. 
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XXXL Miscellaneous Exercises. 

(I) to (4). See Exs. in Simple Proportioa 

(5) to (9) are very easy. 

(9) I- m. : 1000 yds. : : 120 : Ans. 
30 :36 

21 ft.: 122 ft. 

(10) From 1st May to 31st October = 184 days, and 365 — 11 
= 181 

.-. cost=(184 + If 1) X 800 X 1 J- X e^d. = £7198 

fi 19 4| 42|- 

(II) Kequired STini=^^^^^^ m^^ x 7=£299 5s. 

2 

(12) Ans.J-^^^^=Z3 

(13) Since 1 man=2 boys, 16 boys=8 men. 

(14) to (17). See Exs. 

(17) 20 : 21 : : 44J : =46f f Am. 

(18) £4726J:£1: :1181|:5j. Ans. 

(19) An ordinary Proportion. 

20 X 42 X 15 

(20) Cost by navvies = ^^^ — =£52 10s. 

28 X 20 X 30 ^^^ 
„ workmen = sjS =£70 , 

hence navvies the cheaper. For second Ans. say 

524^:70:: £3000 

(21) See Exs. 

(22) (22 X 18) : (27 X 16) : : £1 8 5^. 9^. : £1 8 18j. Ans. 



MISCELLANEOUS BXBBOISBS. 53 



23) See XXVn., Ex. 18. 



Eequired cost =^-^^^^^=.£8 I5s. 

4 

[25) £1 : £125 lOs. : : 23/r. 6 cen, : ^«j. 

/.^/w. = 125-5 X 23-06 = 2894/r. 30 centitiies. 

'26) to (35) are similar to Examples in Treatise. 

(36) 221:437 I 

57:119 > : :780 men:reqiiired number. 
1: 2) 

20 

23 .7 m 
• •^^'- m^ — =^^^ 

(37) 9 3^ : 89| : : 76^ : requii-ed price 

21 

;. Required price =?^^^^^^ 

11 

3 

(38) Number of yarijp = 27^x 10.^.-^(7ix 3) 

36 

11 
41 00 

$fiX060X0 



= 0x36x^^X0 = W= 12-527^;... 



(39) See note in Treatise, 
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(40) The ratios of 80, 100, 60, and 20 are the same as ' 

and 1. 

4x14^.= 56^. 
5x20 =100 
3x58 =174 
J.X34 =U 

13 lbs. =364 

. T> • ^ 1 ^04x3 _ 21 _ , 
.. Eequired value= j^— jg dr. =^=5|//. 

4 

(41) Is very easy. (42) Ans.= ^^ = 
(43) to (49) are as simple as many Examples already wot. 
(50) 3 bus. : 12 qrs. 2 bus. 1 pk. : : I6s. 9d. : Ans. 



4 


8 


12 


m 


98 


£10 1 


4 


4 


11 




m 


110 11 




131 


16 9 
4)109 14 3 



£27 Bs. Q^d. Arts. 

(51) See (16), above. (52) See (42), above. 

(53) See Ex. 8, p. 119, (54) and (55) See ExampL 

(56) £1078:£78 10j.::£370 18i-. ^d, 
20 20 12 

21560 1570 4451 T~l 

12 

53412 18 prod, by 144 

4451 1 6 „ 12 

370 1 8 5i „ 1 

2156) 58234 17 11-^ „ , 
£27 0^. 2|f 11^. 



MISCELLANEOUS EXERCISES. t^ 

7) and (58). See Ex. 3 in Aritlimetic. 

9) 90 pioneers : : 16 pioneers 

42 days : 5 days : : 12 j hours 
(139|x4i-x2i):(4910-i-VxHx3^) 

29 



8 9W f H 

'^'*'xik^x000x]L0x$x0xixpx0 



9 i i 

)0) 24 n. : 138 n. ) 

9 hrs. : 11 hrs. \\: 5 J- days. 

(232^x3f x2^) : (337ix5f x3i) J 

7 :4 

3 

iH m 11 i 

i^x$xix0xixix^0xHx1ix$ 

n 



XXXIT. 

) This question is as simple as the Examples. 

(I.) y^//j.= 3600 th. 

4 th.= 3 sc. 
^ sc.= 1 Nap. 
15Nap.= £il iJSs. 

^600x3x235. ^ J0575. 

)ix4xl5 

l) Worth of thalers = 3600 x 3j-. = 1 OSOOx. 

Loss = 225j". =£11 5s. Ans. 
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(3) See (2), above. 

(4) Ans, =128 sixth 



sixth 14 = 


15 fifth 


fifth 10 = 


9 fourth 


fourth 8 = 


7 third 


third 6 = 


6 second 


second 2 = 


3 first 



]L^XA0X$X0X^ 



(5) Direct remittance in francs = 3508 X 24-6 = 86100 



Now for circuitous remittance. 



Then 



Ans. = £3600 
£1 = 55| lire 
4^ Ir. = 1 merk 
10 m. = 19 francs. 
3500x221x9x4 



10x17x4x10 



= 86450 
350 



/. Gain = 86450-86100 = 350 fr. =^= £14 is. QUd. . 

(6) Ans.=20 s. 

66 s.=5760 grs. x^^J 
15-43235 gr.=l gram 
461 X j9^gr.=100 francs. 

5760X 111 X lOOx lOx 20x 10 296000 



66x15-43235x461x9 



234772-33955 



= 25 
[ 



(7) 



Ans, 
14 claret 
12 sherry 
6 brandy 



3 
^]Lx]L$x$xlO 



21 claret 
18 sherry 
8 brandy 
10 malt. 



fi 






= 30 gals. 



(8) and (9). See (7\ aloo^e. 



I 



• t 

L 



\ 
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XXXIII. Partnership. 
(1) to (3), See Examples under the Eule. 

XXXIV. Simple Interest. 

203 
^l^T^ . £507ixl3x4 W0X13 ^^,^ 

(1) Interest = ioox4 =7#^ ='^3 ^ 

20 =£65 19«. 6d. 

60-31 

„_^ ^ X1257fx23x)t Wlx23 1157-13 

(2) Interest = —15^-^^— = ^^^^^^ =-^- 

=£289 6s. 7id. 

Hence £80— (14^. x 80)=X80 -£4 13^. 4^. =£75 6x. 8^. ^/^j. 
(4) to (7). See (1) and (2), above. 

i 

'[ (8) From 3rd March to 18th December = 290 days. 

Now interest x 0^0-0^^=730=^^ ^^^- ^tK ^^' 

730 

I 

(9) and' (10). See (1) and (2), above. (11) See (8), above. 

£^7 ft Kf 11// 

(12) — — ^—^'= £38 2s. 6J^. interest on £1270 18x. 9d. 

for one year ; /. Eate per cent. 

= £1270 18x. M : £100: :£38 2s. 6|^. : 3 Ans. 

(13) to (15;. fiffle(J2)above. 

c2 
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(16) Interest on £171 7j. 6^. = £217 \s. 6^.-£l7l 7s. U 
= £46 14 J. 

20 

^ . 3 . £45 Ui-. ) £45 14j.x;[00X? 

Eequired time = ^^^^ ^^ ^^3^ I =£|j?| p, 0^. x 10 

Too ) £0? ;^j. 0^. 

£^^ ^^. 0//. 

=: 8 yeara 

(17) See (16), above. 

(18) I06|:£45 Oj. 9|//. : : 100 : required sum. 

. ^ .V X45 Os, 9|dr.x 100x2 
. , Required sum = ^ps 

, =£42 5 J. \Ocl 

(19), (22), and (25), See (18), above. 
(20), (21), (27), and (29), See (12), above. 
(23) See (8), above. 
(24), 26), (28), and (30), See (1), above. 

XXXV. Discount. 
(1 ) Interest on £100 from 15th March till 28th July at 5 per 

'"°*= — ^0^0P -w^ 

73 

Now £100 V¥ : £743 J: : W : discount required. 

27 

. . Discount required = ^^^^ x ^ g x 2 '"=*^^ l^-^- 



And £743 10^. -£13 10^. =£730 the present worth. 

(2) See (1), above. 

(3) 208 :lSs. :: 1000 : required price 

100 X 1^ 
/.Required price = — ym — '~ ^^^' ^^' 
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(4) to (10). See ( I ), above. 

(11) Since discount on £105 at 5 per cent. = £6 

5 : 15 : : £105 : £315 Anr. 

61 . 

£20 R 0$ 

(12) Number paid for ="247- ='^ = 17 



.*. 25— 17 = 8 allowed on scale of 25 
/. Arts. 25 : 100 : : 8 : 32 

(13) It is evident 365 days elapsed from the first purchase 

OCK JL, 1 

until the payment ; .*. Ans, = —^ — = ^^^ 

Again, interest of any sum, say £100 for 183 days at 5 per 

-'■='-^W^=W> ••■'«"«• : 100 = "83 : 7300 
73 

XXXVI. Commission. 
(1) to (6). See Examples in Arithmetic. 
(7) £234,0 



£2|=:jV of £100 58 10 premium at £2 lOj. p.c. 

6//. =yj^ of £2^ 11 8:1 „ M „ 



£57 18j^. 3f Ans, 
(6) See note in Arithmetic p. 166 

(9) 95 : 1805 : : 100 : £1900 Ans. 

(10) and (11). See (7), above. 

XXXVII. Equation of Payments. 
(1) £100 due " one year hence ''= £105 due 2 years hence. 

Again £500 due 3 years hence = 105 : 100 : : £500 : £467| 
due 2 years hence ; .-. Ans. = £ 105 + £467-^ = £5 18^ 
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(2), (3), and (5). See Ex. 2 (4) J x 2 =■ 1 



|xl2 = 2 



4^ Am, 



XXXVIII. Thk Stocks. 
358 25 

(1) Amouiit of stock = =^ = £8950 

%^ 

(2) and (3). See (1) above. 

(4) Number of shares ^ ^^^^= -ft*' ="99 

^. , . , £4600 icrt 

(5) Number of shares = 28^ + ^ ~ 

8 8 

(6) Amount required = ^^^^^ = ^1611 16x. 3// 

(7) and (8). See (6) above. 



(9) 



. ^ £4770x354 ^,^o^o,^ ^^ 
Amount required = ^^^ ^ = £16873 17j. 6^^ 



10 



(10) Amount required = j^ — ^-£5223 2s. 6//. 

. V ^ . ^ £2560 8j. 9^. X 3 ^,^^ ,^ 

(11) Income required = =2j =£106 lOj. 

(12) to (14). See (11), above. 

/,i.v T .J £1128 8j. 9//. X 2i «^« « ^^ 
(15) Income required = /oQg -l ia — ^ = «£98 2s. 6//. 

(M) to (18). See Ex. (5), above. 
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lOx 12 
) Eequired rate = ^^ =4 (20) See Ex. 1. 

29-54 

£m^ X 4 
.) First mcoine= — j^ — =£8o'o2 

'^^®^ 98 • 80* [ • • ^^^'^^ • ®^^^^^ income. 

4-22 

;^ fi^H 23 

/.Second mcome= ^ ^xHx^ =97-06 



.•.Increase=£97-06— £88-62=8-44=:£8 8x. 9f^. 

2) See Ex. 1, in Arithmetic. 

3) Average seUing prico=(94^ + 95|) -f 2=95^ 
.-. Loss=(96 - 96^) X 100=£75 Arts, 

1 on • Qfi I • • ^^^ ^^ ^* income : second income. 

32 

5 X 00x^00 ^ ^^ 
/.Second income= iqa ^ a — =£160 

/, Increase per cent. =160 — 1 00= 60 Ans, 
o) First mcome= — j^ — =ib4D0 

*''^6-^^3 l • -226 : income from one half 



5 
00 

^;g0 X X 225 



X 
8 ^ 



=£140 125. U. 
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Again ; 90:120 \ .£225: income from second half 
6: 5ij 

120x11x225 

= ~90T"2T6"'=^^^^ 

.•.£4:50— £415 Us, 6^. =£34 7^. 6^. decrease 

(26) See (21), above. 

£9075 X 3 

(27) First income = — g^i — = £300 

• • ^^^. [ Q?* y : : £300 : second income. 

100 

13x000x9 1x^ i»qifific9 82^ 
.-.second income = — JVT87^0 — -a. 6 lb os, ^-^a. 

.-.Increase = £316 6^. 2^-%^- £300 =£16 6«. 2^^^-^d. 

^''^ 23?i;2lSh^^^i^---^--^- 

4 



, ^^^x 0^x240x2 ^„,^^^ 
/. Sum required = ^ ^ aga = £24960 

(29) See (29), above. 

6000x3 ^,^^ 

(30) First income— yqq = ^180 

103i:92|}--^^^*''''^^^^''°^' 

12 
00 123 g 

« ^. 4JX^J$0X00X$ noQ^. 

••• Second income = -^^^^-^^-^^^^^^=£29 o 4^. 



.-. Increase = £295 4«.— £180 = £115 4^. 

£8000 X 3 
(31) First income = — ^qq — 

/, Second income 

8000; ^; 5 X 9^21 ^ 80 X 5x^743 ^ ^3^^ ^^ ^^^^ 

100x;8xlO2 102x8 ^^ ' 
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!) Sum gained on £100 stock by the sale = 92f - 92| = |. 
Add half-yearly dividend and 2J = gain on 92^ in six 
months. Now 92| : 100 : : 4j^ • 4f ff Aiis. 

) State as 4j. 9^, :2s 9d. :: 5 : 2-iJ 

X -p. . . £3400 X 3 3400 x 3 x 4 «, , q « 
) First mcome = — -^ — = — =£11 8/3. 

^^^nn^ ,-n.nmo ^170^ ^ ^ . ^1700 X 31 6800 ^ 11900 
iocona income = — - — + —^ — ^ = - ^— -4 — — -— 

97 ^94 97 ^ 188 

= £70^ + £63^4 
/. Ans, = £70^ + £63J| -£118/g. 

,00 . 10810 + 31234^29354 ^^_ ,, 14690 

^'^^ ■*" 97x47x23 "^^^ = ^^104857 

= £15 2^. 9^%\yj\d. 

i) Sums paid = £100 + £25 + £37 lOj. = £162 lOj. 
Interest on Sums (paid = £100 x 18 + £25 x 5) x r A^ 
= (1925 X 0) -^Xm = X8 Os, 5d. 

:.Ans. = £162 10«. + £8 Os. 6d, = £170 lOs. 5d. 
>) The saving on every £100 = ^ 

^,, . £8000000 1 ,,^^^^ 

• /. Total saving = — yM^ X 2 "^ £40,000. 

The diminution on every £100 = 101- 95| = 6|. 

/. Total diminution :=:^?^^22 x 5| = £450,000 

• Q 'A, ^i. ^.^A . ^2500000 

Sum paid to Shareholders = — ^7)^ — X "i 

Hence the statement 

50 6 
40 : 100 : : £2500000 2500000 x 13 x?00x;^^0 

236 : 240 100 ^ ^*- ^0 X 236 x ;g 

)750000000 ^,,,', ,, ,,,,, 
— 25g =£413135 Us. lOf^d. 
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(38) Every £92 J wiU amount to £92J + the dividends 3x21 

10000x92J ^^,^,,, 
•'• ^^^- = 1551 = 5948^ 

85 

(39) First income = £4000 X t^ = £3400. 



Second income = 



100 
£4000x25x3 £96000x6 



97^ ~ 195 

£38400 «^^,«,^ ,, 
= — jg— =£2953 16^. ll^V^. 

/. ^«j.- £3400 -£2963 16^. ll^V^. 
= £446 Ss. O^d, decrease. 

(40) Sum which will bring £200 a year in the 3 per cents. 
= £200 X 90 -r- 3 =r £6000. Now this sum represents 
6000x100—150 in the Water Works = £4000, but he 
had 500 x 10 = £5000 stock at first. 

:.Ans, = (£5000 - £4000)-=- 10 = £100. 

(41) ^^^Q^Q ^ ^QQ = 800000 = f of the capital. 

;. Whole cap. = £800000 + (800000 -r 4) = £1000000. 

5 per Cent, on y cap. = (£200000 x 5) -f 100 = 10000. 

/. £32000 + £10000 =£42000 the sum paid in dividends 
= 100— (48 + 10) = 42 per cent, on receipts. 

/. Ans. = 42 : 100 : : £42000 : £100000. 

3 

(42) Interest of £1 in 3 per cent. =003 Do. do. in 

railway shares = yq2 5 

8 
3 5 U 40' 
••• ^^^- = 891 • 10r| = W • 82-1=6568:10360 

239 
= 821 :1295 

, . 1494 180i 1197 361 „^^, „^,^ .^^ ,^^ 
. Again -yJ : -^= -^ : -^^- = 3591 : 3610;= 189 : 190 
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XXXEX. Profit and Loss. 



1 00 : 745. : : 1 1 6 : required price 
.*. Eequired price = — yq(\ — ==«£4 5^. lO^d 

]^ J 5 . _^ (selling price per yard) : : 1 00 : prime cost 
200 



£75 X 1 
/.Prime cost = ^^^ ^ ^00 = ^^' ^^• 

£3 &f. 8^. per cwt. = ^-^d. per lb. 
.•.-1^:110: :7J:^;w. + 100 



See (1), above. 

Loss if sold for £80 = 100 + 1 2 - 80 = £32 



^ . , 60x32 ,_ 

*. Entire loss = — ^q— = £24 



^. ^ ^ 60x100 ^^^ 
First cost = go — = £75 



90 : 118 : : 15j. : : required price 

^ . ^ . 118x15 ,^ ^, 
/. Kequired price = - -^k — = 19^. 8a. 

See Ex, 2, in Arithmetic. (8) See i^)^ «Ibo^^. 
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(9) 1 00 : 7 J A : : 6| : gain on each lb. 

20 X 15 
/. Gam on each lb. = ^ 



3 X 2 X 100 



^ . „ X63 12j. 3^. xll2 ^^, ■„ ,,,, 

/. Ans^ m lbs. = ^1 = 274 cwt. 2 qrs. 14 lbs. 

/lAx^ . ^ X14 Us. Sd. 3500^. ^. 

(10) Gam on each stone = ^-r^ = ^^q - = 7a, 

= 12 J per cent. = 1^ 

.*. First cost = 7^. x 8 = 4j. 8^^., and selling price = 4^. Sd, 
+ is. 8^.h-8 = 5j. M 

(11) See Ex. 2. (12) See (3), above. 

(12a) Area of yard = 1^ x 1. Since 5 per cent. = -^^ 

Area after shrinking = 1-J- x ^f x ^^ 

Consequently we have the following statement : — 
m ^ a ""flll^^l 1 15^.: 10^. 7Uid. Ans. 

(13) 3 cwt. at 5d. per lb. +7 cwt. at 6 J^. per lb. = 336 x bd, 

+ 784x6^//.=6776^.=prime cost of 10 cwt. 
5 J cwt. at d^d. per lb. =3388^. 
Therefore required price per lb. 

1 

= (^6776^. -3388//.+ 6776^. Xj^^-^4J x 112 

2 

=0W~5O4 = $4;?-r00 = 121-^9 = 13J^. 

(14) See Ex. 2. 
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XI. Averages and Percentages. 
) See (3), p. 176, above. (2) See Ex. 1, above. 

\) Kequired population = r256-6 x 6 -(1236+452+364+516 
+3530) = 7539-5998 = 1541 

Loss on £100 = £100 - 91f = 8^ 

£3484 
.-. £100 : — g — : : £8^ : required loss 

3484 xg$ ^ 
:. Ecquirod loss = ^ — r^rg — « = £58 \s, Ad. 

100 X 14 
5) See Ex. 4. (6) Required gain = — ^o — = ^h\ 

r), (8), (9), (10), See Examples. (11) See (13). 

84624 X 100 X 100 

2) Required number = gg — k^ =120000 

3) Population of both countries in 1841 = 28,786,000 

21476000x108-45 



» » i> 



1851 = 



100 



+ ^^15^?^^ 29686972 



•. 28,786,000 : 29,686,972 : : 100 : 100 + required increase 

29,686,972 x 100 
•. Required increase = — gg 786 QQQ — — 1 00 = 3 '1 29896 . . . 

4) See Examples 1 and 2. 

i.x * . , . , 6186899 ,,^^ ,^^ 

5) Ayerage m 1st class = j^qkk.k = 1420*479.. . 



1 884415 2 
4355-5 



„ 2nd „ = ,.,,,, =4326-518... 



" '^' " ='4w="«^-«*2- 
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6186899 X 100 

(16) Percentage of first class = 6X86899+18844152+2484881 

= 12-4 

T)ie percentages of second and third are found in the sail 
manner. 

(17) Ans. = ^p = 71f (18) Ans. = ?i^|^ = !« 



XLL Involution. 

The Questions 1 to 6 are as simple as the Exaipples. 
(7)l^i=|:Now^x*x4=f4 = 2-370^«j. 

•27=fj=A;andGv)4 = Tip5VT; i-83=i^=v; 

,,, ., 11 1331 221-83 ■ 

and V X y ^ Y = -:; — ;; — t: = -a — tt- 
^ ^ ^ 6x6x6 6x6 

^36-972 ^6.12037 
6 

(8) and (9) See (7) above. 

10 

^ ^ ^mr -^tVt" -714 "I%"" ^i^ 284- ^^ > 
and (%%^,oy = ^^^a^^VsVV^' = ^^mUHU 

XLII. Square Eoot. 

1) and (2). See Examples. (3) ^262^^=^*11^ = ^ 

- 16 J. In general it is better to reduce a mixed numbe 
to an improper fraction before extracting the root 

(4) to (6). See Examples. 

CV Second part.— Since -9 = 1, v^e lao^e J W%-^^a^ = V^-i5 
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Second part— ^4:2-03361 = ^42-0336^ 

,378-3025 19-45 ^ ,^. 
= V— 9 = -3~" ^'^^^• 

49 
Second part— -604938271 = gj ; hence the Ans, 



XLIIL CuBB EooT. 
to (3). See Examples in Treatise. 

V5l64|f^= 3^1 771561 ^ l|l ^ IQ2 Jj^ 

3 4 o 

to (10). See Examples. 

) For the second Ans, multiply the first by •V^27 = -3 

) Surface in feet = V(37 x 1728+64)2 x 6 -f- 144 

^ 3 200 

= 40 X )t0 X + X^^ = -3^ 

200 _ 2600 ,, ,, „, , 
/.-^TW. = -»-x l^x. = -2=-=£4 16^. SgdT. 

) Since -9 = ^=1 we hieive 

^ns. = /s/-y + V-2r"" "^ '^ 3T73 

= H+3|.+-6+-J-l=5i-l = 4J. (14) See (13). 

XLTV. Progressions. 

Questions in Progressions are now very seldom given unless 
:>uig the papers on Algebra ; and, those in th^ A3i\Xi\si<^\ivi,^JS3L^^^ 
above Lead, being as easy as the Examples, noii^ «t^ ^or^^^ 
here. 



I 
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XLV. Compound Interest. 
(1), (2), (3). See Ex. 1. (4). See (5). 

(5) Kequired amouat = X4800 x 1*031253 

= 4800x1-090710205078125 = £5164 is. 2j\d. 
(6). See (5). (7), (8), (9), and (10). See Ex. 2. 

(11) Eequired sum 

£405 3s. \\d. £405-16875 

r05* " 1-21550625 " ^^^^'^ = -^^^^ ^^' ^^' 

(12) See (1 D above. (1 3) Eequired interest. 

= X4000 X 1-OP - £4000 = £4204-0402004— £4000 
= £204 Os. 9-648096^. Ajis. 
(14) Compound interest on £1 for 4 years at 6 p. c. 

= 1 -(1-06)2 = -26227696. j^qw since simple interest 

1= '24 

' 100 ^* 

We have difference on £1 = -26 &c.— -24 = -02227696. 

.-.^«j. = £945 16^. 8^. X -02227696. 

XLVI. 
The only question requiring a remark is (29). 

miles. 

220 
11 

2 

2f. = iofainile 

1 f.=|of2fur. 
20 pis. = -i of 1 f. 
5 yds. =^V 0^20 pig. 

£2516 17 6 Ans. 



2420 






55 






27 


10 




13 


15 







12 


6 
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XLVIL 

Here we work only one question. 



(39) Expressing both m shillings, Ans. = 2|720 " ixllx;g0 



C3 15-75 , , . . 



"11x4"" 11 

XLVIIL 

Here we work two questions ; again referring those who wish 
to make up our system to those worked under LIV. 

(30) Total interest =X3,219 15x. -.£2,700 = ^519 15rf. 

JN"ow interest of £2700 for 1 year at 2f per cent. 

189 
2700 X 2 j _ X519f jg0^0x?00x)4 

"" 100 •'•^'^•^- - 2n)0 x 2| " )i X 2700 X ^1 - ' ^^^' 

100 

9 '3 

.39^ A^, m. '1__ '?L^J^ 

\px>) jLns. - jf X 24 X 60 X 60 " 24 X 60 X "■ 24 X 12 "" 24 

2 

•00625 

=; -0010416 



6 

XLIX. 
We work two questions. 

(29) 1230 articles = 102 J dozens. 



102-J- at XI Zs. Id. 



h. id. = i of XI 
2^d = -f^ of 3s. U. 
^d. = I of 2^d. 



X102 10 at XI per doz, 

17 1 8 

1 1 4i 

4 3j 



XI 20 17 S^Afis. 



39w^ 10^ 21 x^ 3-06 

os>;^«j. -2^xll2~>^x5xU2'"5xU Wi 
= -00375 Ans. 



• ^ 



13T Tz nrftiszzxs 



<K# 7 : 2 : : -fcf : If 32e ic sobiil par *i3cr 

f -ps. =;^ of i:iDr 3 11 



LL 

n^; If 5 <ax£a= 7 JGcasiL 1 ji. = 1|^ aai ± ox£ii = 2| hoises 

3 

7 X 87 X 5 
5|^ : 7 : : 37 : A%s. ,\ Jju= — ^ — = 105 



(30;WlioJemt.-JS462 7x. Sji- *56d 17j: 1C^ = £92 9j. 5^^. 

Saw msensil far 1 T€ar= j^ -= Jo" 

40 
= /. Ams. - 10 reus. 

UDL 
(2) 29 = 2doLazid5 

£3 16 6 

2 

isj.Qfadoz. 7 13 price of 2 dozen. 
l=iof4 „ : 1 5 6 

!_0_6_H 
£9 4 10| 
(IS) 55 : 60 : : 5^ : fiisfc cost of loaf in lattei case 

= ^^^=•6^1 Now400x6^=X10; /. Ans.^^lOs. 
5 
iM\A 1M121 11011 688-1875 114-697916 

^ '^^^^ 1760 x36~ 160x36" ~36 = 6 

« 191168194. 

Lm. 

00 •& aome ediiionfi tiiie\ame\TBa ^^«ss^ *T\^ina!i<^\tTather 
diffioul^ as an elemsntaty qaes^on* 
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7^ 



:i) 



LIV. 



» 12 grs. 



2, 0);5uu6,5 

1:^)1503 „ 5 dwts. 

125 lbs. 3 oz. 5 dwt. 12 grs. Ans, 



:2) 



£7 : 3j. : : 1 ton 
. 4 
3 X ;g0 X 4 X 



^x;g0 



= 48 lbs. Ans, 



C3) 
6j. 8//.=,' of£l 



£1430 12s. 

476 17 4 div. at 6x. 8d. in the pound 
£953 14j. «//. „ 13j. 4//. 



>> 



» 



(4) ^1251^,2x21 ^ m3><^ ^ £: K4,3 ^ ^^^ ^^^ ^^ 



100 



X 4 X ;^ 8,0 



10 



6+27+10+17 60 
(5) 8|+^^^+4^^+2H = U+ ^:^ = 14^ = IS^ Ans, 



(6) 8^V - h\ = h'o - 3 A = 4f ^^ =-■ m Ans. 

13 3 

(7) 9^5^ ^ ^8 = TT ^ T = 3^ ^^• 



7 



W ?^ 



2 






72i-7i = ^i|xA=io^;,,. 



•813 


420-9 1 


•00093 


7-043 


12560- 



129tiS-76693 A/is. 



(11) 757-04 
■ 15-8 

60563J 
378520 



^ 



■^ 
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(10) 606-222 (12) 5^3-140) 220970 (-041 nearly ■ 
59-87 217256 

446*352 ^«^. 37140 

(13) £2-622 
^0 

12-500 /. £2 12^. 6d. Ans. 

1 2 

6-00 

(14) 12)5864542 iu. 

3)488711 .. 10 in. 
162903.. 2 ft. 

9 



11)325806 half-yds. 
4,0 )2961,8 8 = 4 yds. 
8)740.. 18 pis. 

92 mis. 4 fur. 18 pis. 4 yds. 2 ft. 10 in. Am, 

23| 

( 15) Required rule = -^ = ^ = 9 J Ans, 

(16) 7 oz. 14 dwts. 21 gvs. at £2 13j. 4//. per oz. 

2 2 1 

" 15 9 9 price at £2 

13^. 4//. = y of £2 5 3 3 , „ 1 3j. id. 






.£20 Us. Od, „ £2 13j. 4^. „ 

(17) (1-035)* = 1-147523000625 amount of £1 in 4 years. 

9 

10-527707005625 „ £9 „ 
£300 

5O9ti-3121O1687500£ 
20^ 

6-242O37500J. 
12 

2-9044500^. 
.'. £3008 G5. 2-00Ub(i. Am. 
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20 + 84 + 63 + 28 






18Jx l-fl = '^y-ii = 35 Ans. 



l22 • ^T 


22 "0$ ""^"• 
2 


5004-46 

'579 
1201-043 


(23) 75- 

19-9876 


5206-082 


550124 


45-267 
7-045 




226335 
181068 
316869 

318-906015 


(25) -00^)10^00 

m nn 

1) 246-538461 


18s. 8i^. 
2s. '2d. 


224-25 112-125 ^ «ok >f 
26 13 ^'^^^ ^^^- 


5 acres 13 poles 
4 

20 roods 
40 
813 poles 

30i 
24390 
203i 

24573| yards. 
9 



22 13 39 J square feet. Ans. 



76 KET TO CIVIL SERVICE ARITHMETIC. 



(28)"^r~4i cwt. : 195 lbs. : : 21 guineas : Ans. 

71 ^ 7 
. Wx$xjglx21 _ 149,1 _ ^^ . ,. 

3 10 16 

(29) 34 c. yds. 3 ft. 288 in. at £3 6j. ^d. per yd. 

_2 

6 13 6 price of 2 vd 
17 



3 ft = ^ of 1 yd. 
288 in. = ^^ of 3 yds. 



113 9 6 „ 34 „ 

7 5 „ 3 ft. 

00441 >» 280 in 



£112 17 3A|. Am, 

(30) Required time = the given snm divided by its intc 

. - ^ £2220 tii<^y.\m -.2 

for one year = -—— tt — -^ = ■ ^"l^ — ^^ =164 years. 

100 

(31) ^, + 6/^ + 24 + ii = 8+^^±^±^ = 9ii ^«/. 

(32) n^T-6if = iiA-7|^= 3H ^«^. 

5 15 
(33) |^xllix3|i = gx^x^^ = V=37i. 

2 



(34) 7^V-^3^V = J-Jx^ = 2i^«.. 

2 

(37) 97401 
7-0 45 

(35) 1824-2764 487005 

17609032 389604 •' 

•47 68 1 807 _ 

2000-83672"^ns. "^*^\^^^^ An^ 
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-(36) 872-70032 (38) 2470000) 1-765 (-00071 Ans. 
7-20147 1729 

865-49885 Ans. 360 

2 

12j. 8i^.~ ^0;^-;g0""'5T-" ^^^^^ - ^''''• 
21-75 



LIV.* 

(15) Here in first instance bread is 2d. a lb. or 5s, for 30 lbs. 
but when wheat is 40^. a qr. the loaf will be cheaper than 
when it was 60j. 

40 X 5 J. 
.*. Ans, = — gg — = 3^. Ad, 

(16) 12 cwts. 3 qrs. S.Ubs. @ £2 8 

12 



2 qrs. = ^ of 1 cwt, 
1 qr. = i of 2 qrs. 
31 lbs = J- of 1 qr. 



£28 16 O price of 12 cwts. 

1 4 

12 

1 6 



£30 13 6 Ans. 



(35) Here 2-453 of a day = 2453 x 24 = 58-872 of an hour. 
Then 58'872 + -055 == 58927 hrs. Then multiply by 60 
for the Ans. 



LV. 

(28) Here 4 m. an hour = 4x1760-7-60 =■ 117^ yds. per 
minute, or 352 feet. /. Ans. = 352 x 600 x 30 = 6336000, and its 
weight is 6336000 x 1000 ounces. 

(29) In 24 hrs. they differ 15"; consequently in 4 days they 
will differ 1', or 30' in 120 days. Now the one that gains 8" a 
day has gained 960" = 16', and points to 16' past 12 o'clock, while 
the other is 1 1 hrs. 46'. 

(30) Filling pipes = J + ^ = f in an howi. "SJovj ^<!i\ya!LQjfiscQ!^j&^ 
mJed in an hour = | ^. j. = ^^ ; .'.Ans.^Z^-^X^ =:\\^ Vt'a., 
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LVT. 

(8) ll-83-T-26 = 5-915~13 = -455^;/^. 

(9) £1 13^. id. = 400^. ; then -275 x 400 = 110 Ans. 

^635x9x31 127x9x13 ,^^^^ ^. 
(12) Ans. = :^ ' = ^Q^^ = 1485,9-80 

= £185 14x. M 



(27) Since } of 4^. 11//. = 1 1|//. we have f = 2j. 1 If//. Then 
cost per oz. = 7s, lOf//. ; /. Ans. = 7s. 10|/3?. x45 
= £1 19^. 4//x9 = £17 14j. 



LVII. 

(4) This should he done hy factors in the order 5x9x7. 

No comment is necessary on any of the others until we 
come to 

101 60 5 

(13) Ans. =. 24 X 2| X 2i x llio lbs. 



^^^x^ x^xili = 1965 1bs. 

1 



(16) A = 200x6 + 50x6 + 100x3 = 1800 

B= 150x9 + 50x3 =1500 

C = 100x6 + 250x6 =2100 

Now divide £270, as 18 : \5 ; 1\ ox ^ <c» \ ^ W'V. 
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LVIII. 

I Discount on £101 J for 3 m. at 5 = £1 J. 

81 

Interest = ^^;/=^L^^^-£li J 
4x^jg00 4x48 ^* 

;^40 16 

48 

V. Difference = xi-. Now i. : A. : : £10U 

64 04 480 

3 81 16 

ji?P X 0^ X ^ 32 

H 1 

32 
) Compound interest on £1 = (1-04)* = 0-1698585G 

Simple interest on £ = = '16 



Difference = 000985656 
.-. ^;/j. = -00985856 x £1800 

) Find as above the difference on £1, and then use a state 



) Since 13 tons 7 cwts. 3 qrs. 12 lbs. = 30000 lbs. 

. /'23 44 50 15\ 30000 
Ans. -I — X -f-~x|x r 

\3[o 31 63 31/ 224P. 

11 9 20 . 
_ 23 ^i^^00J{^00^(^ 



n 50 u m^ 

45 56 



33 
^23 ^^^0 ^59_^5^^3.gi423,. 

^^ ^ ^0 15x14 14 
15 U 
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20 161 77 20 

21 i» 

= 1686f + 1610 + 1540 = £50365 

/;:\ ^ 1-35416x21 -0359375 ooiaiu 
(o) Ans.= X ^ ^ X 2240 lbs. 

^ ^ 20 1-203125 

13 7 0!^O 

_ 1XJX21 23 2240_65 jgj 23 HUQx^i 

20 640 l^j 4$ ;?0 04P ?? 

2 

= r2?? = 95136 lbs. 
22 

U ) £14 per cwt.= ^i^ = 2j. 6^. per lb. 

8 

15 1 
/. cain per lb. = 33^. =v^ — =-- or 12 J per cent. 

Conseqaently, selling for £55 15a\ Z\d, would be selli 
at 7i per cent, profit. 

83 



5 
£55 15j. 3f//xl00 m?^xt09xi 

:. Ans.-^ ioii^xis, 6./. ^^^- - mxXi9 



2 

= 415 lbs. = 3 c. 2 qrs. 23 lbs. 

(8) On £1 rent he pays Ih/. + ds. 5|^. + 9f^.=5j. 2^//. 
Now £22 Os. Td. -^ 55. l\id. = ^^ An%. 
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LIX. 



81 



) 13 5 

'^'^'"- 9x0X;^^0 -2x2x9x00"" 432 "~^ ^^ 

12 

/Reason— 'NumheT of sq. yds. in room = 18^ X 12 J -r- 9 ; 
but as the carpet is only |- yd. wide, more yards of it will 
be required in the ratio 3:4; and since 3^. 3//. = 39^., 
we multiply by 39, and divide by 240 for answer in 
pounds. 

) To perform 6 times as great a work would require 6 X 20 
= 120 men, and to do this in -^jj of the time, would 
require 120 X 10 = 1200 men. Ans. 

) (20 X 4840) : (384 x 300 i 

4 : 1 1 ^ : : 3 : 9 Ans. 
12:11 \ 

) Total distance = (12 mis. 3 fur. 9 pis. 4 yds. x 12)-^7 

12 
.\Ans, in hours =12 mis. 3 fur. 9 pis. 4 yds. X -^^ 

= lHmx-Y = 21hrs.l5Jgim. 

Here oOs. + 37^s, x 3 x 14^. x 1 1 = £15 16x. 6^., the wages 
of 15 men. 

••• ^"'- =i§wk?. Xl5 = 6xl5=90 

10) 1 28 galls, at 8s. 6d. = £54 8s. He must sell as many 
galls, at 6s. Od. each as will produce £54 8^. + £8 8^. 
= £61*2 16^. ; .-. £62 16^. -r- 5s. = ^b\^ 

/. J/is. = 25U - \28 = \^H 
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LXL 

(1) 21 : 7 : : 160 in. : metres in diameter = Hfo = 50|-5 
.-. 50^ metres=167 feet 
/. a metre : a foot : : 167 : 50^^=1837 : 560. 

c. In. c.in. oz. 977974 

(3) 1728 : 277-274 : : 1000 : 4^ "■^^3\Vt ^z. 

4qrts. : Iqrt. "^^-^ 

£434 7^ 

(4) Number of vols, paid for = — r^^ * = 511 

/. 531— 511 = number of lots of 25 = 20 
Ans. = 20 X 25 = 500 

(5) fx^of X2 5j.=0 18 9 

I of £3 3s.=0 18 
|^of£l 18^. 6^.=1 11 6 
2i|» of £2 \5s.= 6 18 6 

£9 6 9 

jq-Q^ £9 6s. 9//. 2241 249 ^p^i^,. - 

' £26 5j. -6300 "■700~'^'^^^^^^"^ '^^^' 

£2377 is. 9t/.xlOi ,^ ,, , 

(6) Ans. = 5763ST00 =1^^'^V. 

(7) (18 ft. 9 in. X 16 ft. 9 in.) x 2 = 71 ft. circuit of room 

.*. area in inches = 852 x 1 26 

852x126x5 ^^^ ^^^ ,0.10/. 
/. Ans.=^ ^ =213x630= 134190. 

£3 I7j. 10 id 

(8) Number of lialf-sovs in an oz.= j^ = 7f J 

It is evident that, in ort^er to have an even numl 
half-sovs., we must multiply 1|J by 80 the Ans. 

12:11 -"^^ ^•- ^0 X jlji iT * 
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^, ^ 10iyJ8.x354- 21x106 2226 ,^ , ,,. 

0) Afis. = ---3g =36^^2^3=1>IG = ^^ ^^^^ ^' ^°- 

1) Sum after 11//. in the £ was paid=X486+X^2 10s, 

£508 10j.x240 ,^^^ 
.*. Ans, = ^«jg = Jt540 

^, (72+37)xllO /72xl08 37xll2\ ,,,, ,,^„ 

2) ' Too -(-loo lUQ-) =n9-9-!19.2 

= '7, the excess of 10 per cent, on the whole, above the 
sum of 8 per cent, on 72 and 12 per cent, on 37. 

:.A;i8. = £2 13j. It/. xy-7j. 7//. xlO-£3 15^. 10^. 

3) Interest on say 

75 
£100 for 75 days=100 x y = 2500//. =. £1 10 

. . X ,100x75x5 £75 ,, ^ ^^, 
Accurate interest = oggQQ — = ^r = ^ ^ ^ 6^1 

Therefore error = 3^^^. on this sum, and consequently the 
rule is incorrect. 

4) Daily wage at £3000 per annum = 2000//. -^j of 2000 
=2000 — 27J=1972f//. = £8 4 4f 

Accurately. £3000-7-365 = 8 4 i^ 

.*. Difference = |J^ — | = g|^, which is less than id, 

5) 7 J per cent, of 504 = 37-8 the spirit in 504 galls. Now, 
of what quantity is this 8 J per cent. 1 

8J:37|: -.100:432 galls. 

.-. Ans. = 504—432=72 galls. 

70 X 4 X 57 

6) Expense of 70 ac. = ^o "^ ~" ^238=£T^^ — S-^'^'^ 

=£560, 01 £8 per acre. 
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60 X 5 X 55 
:.Ans, = 20 ^— c£8 X 60=£8-j5 —£480 = £345. 

(17) Total cost for 12m. = £9-4- 18^. X 3 = £11 14 

„ 10m. = IOj. 3^. X 10 = 9 12 6 

„ 2m. of mid-winter= 2 16 

/.^;/i'. = £2 Is. 6^.-^2 = £l Oj. 9^. 

(18) Since (2 men + 1 boy) x 5 = (2 men + 4 boys) x 3 

or 10 men + 5 boys = 6 men + 12 bojs 

Take 6 men and 5 boys from both and 4 men = 7 boys. 
.*. 8 men=14 boys A7js. 

(19) In calculating the time from his first deposit until the end 
of 1875, we find he will have made 105 deposits : 

/.^//j.= -4J_!^-_-^xio5 = £36 ij. \oy, 

(20) 2l;gi'.=:27 - ^^ }^''^ ^^- ^ ^^ = 27-23 = 4. 
^ ^ £2 2,3. 9^. 

/o^^ / 1 . 900 + 400 + 225 + 144 + 100\ ^ 1239 + 728-767 

(21) ^ 1 + ^^^ j X ^^^ 

— 1l70O9vl2OO — .5 360v 1200 — 1 Jn f 

•— -*^3F0Tr ^ jarff^ — Tdoo"^33"6^ — ^ '^"'** 
(23) See 0, (10), in Appendix. 

(25) A = 6 j 

B = 5 ( .'.B, C, and D = 12, or twice aa much as A. 
C = 4 ( /.If A copies 20, they will all copy 60 per day. 
D=3; 

. 240-60 180 o , 

.'. Am.'=. — -- — = — — = 3 days. 

60 m ^ 

(26) Circumference by one calculation = 7 : 22 : : 4 : 12| ; by 
the other = 3x4 = 12 feet. 

.*. Difference in one turn = -i of a foot. 

/. 4 : (12 X 100) : : 12-^ feet : 5 miles. Ans. 

This paper is very simple up to Tmxa^et ^\, 
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(31) Good debts =X456 I8s, U. 

4s. in the pound on £360 7s. 10^.= 72 1 6f 
5 s. „ ., £120 13 J. = 30 3 3 

9s. „ „ £19 18x. = 8 19 Ij - 

His whole assets are woith £568 2s. Od. 

1 here tore required sum = ■ ^ ' r-i— = os. 4a, 

6 



,oo\ TT- • /75j. xlOl 75j. x96\^ -^ 

(32) Hisgam=(^ ^-^_~ i^o")^'' 

=(75j. 9^.-72i-.)x77 = £14 8i-. 9//. 

(33) With the wind he goes 10 n?. an hour 

, . ...6x60 ^, 
Against it ^-^ = ii „ „ 

:. Twice force of the wind = 10 -7;J- = 2| 
.*. force of the wind = 1|- in. an hour. 

(34) ^'^y^^^ £480 14.. 

.-.£437 : £480 14.. :: 100 : 110 
Now 110-1 00 = 10 required rate. 

(35) Time by Coach = i a 8= 151. hr?. 

/. ,, „ train = 23 : 11 : : 15-i :=7| hrs. 

.*. 15^ - 73- = 8 hrs. time gained by taking the train. 

(36) This Question only differs from 11 (<5\ \\\ c>\\^ ^'^^ ^^^ ^^'^ 
resting every ten miles. Botb. at© vjot^SLe>^ b^!:^^. 



>^ 



.^t 
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(37) Here since l^^=5714f, and since 1st Jan., 1871, 

was Sunday, the day of the week 40000 days previously 
was Friday. Again 40U00 days = 1 09 yrs. 215 days. Since 
the year 1800 was not a leap year, we have in these 109 
years only 26 leap years ; taking 109 from 1871, and 26 
from 215 (days for leap years), we find 1762 the year re- 
quired, with a deduction of 189 days. Counting back from - * 
1st January, 1762, we lind that the 189th day fell on 26th 
June, 1761. 

(38) This question can be worked out by comparing the 
maximum and minimum value in each instance, and re- 
quires a careful process of reasoning which would occupy 
far too much of our space. 

(39) Here 1889 - (81 x 13) = 836 work in feet done by 46 men 

and 8 boys in 1 1 days or 76 feet in one day ; .*. 8 boys do 81 

81 x8 
-76 = 5 feet less than 8 men in a day : but 8 men do — =-r 

04 

= 12 ft. j consequently 8 boys do 7 ft. 

(40) In 8 days 16 men earn 16 x 2 x 8j. = £12 \6s, ; hence 12 
boys in 8 days earn ^23 4^. -£12 \Qs. = £lO 8s., or 2s. U 
each daily. 

(41) See Scjuare and Cube Eoot. 

(42) 400 qrs. at the various prices must be = 100 at sum of the 
prices, or £5 12j. W. x 100 = £560 8s. iti. To thisadd 
350 X 3^. 6d, for Ans. 

(43), (44), (45), see the Notes in the Arithmetic. 

LXIII. Miscellaneous Questions. 
Note. — Here we only work such questions as are not elementaiy. 

(1) 110 : 15.27 : : £23 : £3 Zs. 10-276*3//. 

(10) i X §x8 fur.-2 X ^V X V = f - 6lr = |§ = 25ff pis. 

25 X 20 X 5\rf. 



X 



't) 



('I I J Required cost= tr-^ — s"«?rnr 

2^ X o X Z\V) 



y £\\ ^s, \:d. 



:'^) 



Vj 



n 



\ 
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2) 4 lbs : 25 lbs. : : 6d. : 25//. Am. 
60s. : 40^. 

o\ -r» • J xi_- 1 the solidity 25 c. ft. 1044 in. 

3) Kequired thickness = — = ^ 

' given surface 29 ft. 3in. x 25 ft. 4in. 

_ 97812 —11 in jdttc 

S 94()y • Sr5 2W « * '^^^ ^^^^ income : second income 

., - ,. 99x5x365x100x8 ,ok 

therefore second income = = 125 

2 X 3 X 240 X 803 

consequently increase per cent = 125 - 100 = 25 

5) Tlie number of men, women, and children are as 1, 2, 3 

/.-^ of 336 = 56 number of men. 
If every woman cost Id. 

man „ l^d. 

„ child „ J of 2^^.=-^^. 

.'. the division among the men, women, and children will be 
as 1 J X 1 : 1 X 2 : ^ X 3 = 1^ : 2 : 2^. 

!N'ow since there were 56 men, the cost of 1 man for 1 day 

_^ £83 6xlj. 19992//. X 4 . gggy 
5§-x 56x31 17 x3i x56 ^^ ' 

A woman's cost = 2 1|//. x | = 2-^^^. 
and a child's,, =4|^ -r3 = l^f//. 



• 



7) 100-(Ux5) = 93|. 

J 
93f 

: 11]:: 90s. ; .£57 1 2s. Ans. 

^^) 1 .* 1} •• ^57 125. : LZ^Ans. 

U) 365 days : 390 days I . . pqo . jjaa a , w^a Ans. 



. £2531 5j.x100 ^.^-^^ 
•. Ans. = -r = ^^2700. 



8) 5 : 32 

12 
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(22) Cost = 69484 x48T^. = £1415 1^. GfJ^. 

Totalgaiii-69484x5^. = £A6 Ix. ^^^d. 

Thej'^ were issued for the sum of these resul 

(23) Amount of £1 in 5 years at 5 per cent. = 1*05^ 

=.1-2762815625 

.-.Kequired amount = JC 10 0^ x 1-2762815625 
= £128 Is. 0-860025^/. 

(27) Here A and B earn 5s. 6d. in 1 day. 
„ A and C earn 5^. 10^. ,, 
„ B and C earn 6s, \d. „ 

/. 2 day's work of A, B, and C = Hj". 8^^., or 1 day's ^Y( 
= 8 J. 10^. 

.-. A's wages = 8j. 10^., — 6j. 4^. -2j. 6//. and so on. 

(32) Here A does ^ in 2 days, and there is § to be done. 
.. ^«j. — -jj-7-^^ + ■j;--3 — "2 4 - Y - .^7 aajs. 

(34) Solidity of 1st cistern = 9 x 5^ x 2J = 108 cubic feet. 
„ of 2nd = (3850xl08)-f-2520 = 165 

.-. Ans, = 165 -f- (8 X 5J) = 3 ft. 9 in. 

(36) He rides 40 miles in 1 hour, and 11^ m. x 20 = i\ hrs. 

He will ride 480 in ^ = 57 hrs. : and 20 miles more 

4Q ' 

lOxlli=112J' = l hr. 52|'. 

/. Alls, = 60 hrs. - 58 hrs. 52 J m. 

(37) Here B gets | and C ^. .*. -^ = 27 ac, and Ans. = 216 

(33j See Square and Cube Root. 

(39) Here 2 c. 1 q. 3 lbs. = 255 lbs. ; now 255^17 = 15 : liei 
selling price of all = \s. '6d. x 15 = 18^. 9^/., and gain 
Jds, = 3s. 9d. or 25 per cent. 
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600 15 

)) Area of walk = 600 sq. feet ; /. Ans. = ^g^p^j = 12179 
_ri66, (fee. _ - 151515, <fec _.()i3774 

m n 

3) Area of floor = £5 12s. ^ 4s. 6^/. = 24f sq. yds. 
/. length = 24 §- ^ 4^ = 224-42 = 5^ yds.= 16 ft. 
Again, area of walls =£4 -r 1^.= 80 sq. yds. 
:. Heiglit = 80 yds. ^(30 ft. x 2)= 720-=-60 = 12 ft. 

5) Eetailprice=:aQQ^^^;^)-^^^-^-^' = 16. M 

5) Whole number of Ist class = 7175622 
Do, of 2nd and 3rd „ =57013659 

.-. (7175622 X 100) -^ 57013659=12-58... 

7) Required gain =— ^Al^^?i^l^=7-56 minutes. 

5) He gets £480 from the house, and the interest according to 
quarterly payments thus : 40 x (2f + 2^ + 2| + 2 + IJ 
+ 1| + li + 1 + 03 + ^ + ^) X .4 ^ 100 = £29 I2s. ; 
total income = £509 1 2s. 

He pays £426 and interest, which is £71 x (24- + 2 + l^+ 
1+i) X4-M00 = £21 es. mw£509 12^.— £447 6s. 
= £62 6s. Ans. 

d) First cost =^^lAl^ = £18 15i". ; Cash he gets = £21 

-£l 6s. 3^. = £19 13j. dd. :. Actual gam=l8j. Od. on 
£18 Ids., or 5 per cent. 

0) Here -06 +^'09 + ^J '126 = -06 + -3 + -5 = -86! 

Now -86 -f. 36. •= ti = hj' ^"^• 

1) See Sqaare Root, 
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(52) Dividend whish has accrued on 3J per cents, since Ist 
April = 3i X 4 -^ 12 = 1^ 3 .*. their value on 1st April 

= 105- 1J=103| ; again, value of 3 per cents, "ex-d" 

103^ X 3 
= — ir — =89, to which add J, t\e, dividend that has 

accrued on them for 1 month, viz., July. .*. Ans. = 89 J. 

(53) £126,315 = 1265 hundreds+ 15: hence solution below 

1263® 8^. Sd. 





10104 




6d. = i of Is. 


631 


6 


2d, - i of Qd 


•210 


6 


10 = ^1^ of 100 




m 


5 = i of 10 




H 


2,0): 


1094,7 


H 


£. 


547 7 


' S^Ans. 



i 

(54) Average increase=(£365 14^. 10^. -£282 \7s, 10^.)-r21 I 

= £3 17j. Ud. 

:.Ans.=£2d3 17s, 4^. +£3 17j. lh/. = £297 I5s. U 

(55) 102-2 :£126|: :2|.: discount. 

380 X 8 X 3 

.-. Discount- o —.5 — ^7Tzr=«£3 5s. 94W. 
o X J X dOb ' * 

Interest = ^^^ =£3 Is. 6f^. 

.-. Difference=£3 7^. 6f^.-£3 6s. 9^d.=ls. 9^d. . 

2112)967x100 

(58) Population in 1801 = ^^^ =10915745-219... 

(59) 248 - 12=236 half number arriving at second station ; 
.-. 472—96=376=1 number starting. 

/. ^//s,=376 +188=56^. 
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(61) Since 14|.=4- of 100, we put f on the prices, and apply rule 
p. 194. 
17+ \ I 104 




24 




.•.^;/j.=10f:54:l|:6^ 
or 72:40:8:48 
or9:5:l:6 



(62) Since 4 rods 1 pi. 29 yds. 6 J ft. =44100 ft. 
Ans.= ^44100=210 ft. or 70 yds. 

(63) ^% X ^% X 1760 yds. = \jV=5 yds. 2 ft. 9| in. 

(64) 15 : 60 as 1 : 4 Then 1 at 82=82j.+ 4 at 50s. 

= 282i. cost of 5 doz. But 5 doz. sold for Z50s. 

350x100 

.•.—^=£124 2.. 3iy. 

Gain per cent. =£1 24 2j. 3||^. - 100=:£24 2s. S^d. 

(66) (3 X 20.r. + 11 X 12^. Qd. + 19 x 7s. 1|^.H-17 x 3^. 4|. 

+ 2 X U. 6d.) -f- 58 =393j. Zd. -r 58 = 6s. ^d. Ans. 

(67) See Exs. in Discount. 

(68) 140:100: :(20 x 28): 400 Am. 

(69) Average in 1852 = .1^331+8J7^^3999_ _ 67601 
V J7; ^v«ii.g«i ico 5433.9+961.4+680-4 -"7076-7 

=9*553... In same manner proceed for 1853. 

(73) Present worth =^.£1936l 18j.-i207 lOj. 6^. =£1729 Is. Qd. 

[74) XXXI. (59). 

'^3) £27:i:£8o: :320 ^umeas:£lOb ue. 5 g^^vii. 



94 KEY TO CIVIL SERVICE ARITHMETIC. 

(76) From the^ question a man, a woman, and a child cod- i 
sume daily 4 lbs. of bread at bd But when it rose lo 6i., 
3^ lbs. cost 5d. 'Now divide 3^ in the ratio of 4, 3, and 2 for 
Arts, 

(79) Income on 20 shares = 73*5 x 25 = 1837-5 francs. 

/. Income on 400,000 shares = 36,750,000 francs = 70 per 
cent, of gross income ; hence total income = 52,500,000 francs, to 
which add expenses 27,800,000, and gross receipts = 80,300,000 
francs = £3,2 1 2,000. Ans, 

(80) Here the mean of the mixture is 992, and proportion is 

8 : 69; :.AHS.=^. | 

r 

(81) Eeq uired side= ;^5 13yds. 1ft. llin. x 16:J8yds. Oft, llin. i 
= JlS4cdi X 58619 = ^1083923929 = 32923 in. 
= 914 yds. 1ft. 7 in. 



(82) i X 1^ + 2H§ X -U- = 1 + U = 2/^ Ans. 

(84) 1 day true time = 24 x 60 = 1440 minutes 
1 „ on the fast clock =1442 „ 
1 „ „ slow clock = 1436 „ 

.•.1442 :^1436 : : 12 days : required time. 

6 

.-. Eequired time '=~YTTa — = ^1 ^^J^ 22 hrs. 48^'/jm. 

721 

(89) Taking the share of a woman as the standard. 

share of 64 women = 64 or 8 
„ =20 men =40 „ 5 
„ ==96 children =32 „ 4 



; 






136 17 



.-. 17 : 5 



* 5 ) 

20 • 1 I • • ^^^^^ ' * mail's share. 

£3000x5 ,,, ^ , ^ 
.-. A man's share = ""[t"^^ ^ ^^^ ^^- '*t^^- 
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^) (4 + i + :^ + d) • • •^l'^7 '^^- H^' • required term, corres- 

. . -£^77 76-. Of^.x60 ^^^ ^ ^^ 
pondiDg to J ; that is, ^ — ^ = £63 4j. 7«. 

9 
.^.^^ ,-.A^- ., 9990 121 mO 1089 544-5 

38 

=28-6578947368, &c. Xow since we know 19 makes 18 
pires in its peiiod, we write the second half by simply taking 
ch figure of the first half in regular succession from 9. 

:.Ans. = 28-65789473684J105263i. 

5) £532-2 : £100 ) .. , . . , ,. 

^1 . 3^5 r • - y®^^ • ^^^^ircd time 

ill 
.-. Kequired time = ^^^^ ^ ^ ^ ^ = 1 H Y^ar. 

l$00 
69 

6) 1 3| : 1 4 : : 2 j. 3d. : 2 j. 4^. ^ w. 

7) .1 lb. tea + 3 lbs. sugar =• Gs. 
or 1^ lb. tea + 4^ „ sugar = 95.7 , . . 
lut IVff lb. tea + 4^ ., sucrar = 7sS ^^^^^"^^^ 



but 



j^ lb. tea „ „ 25. 

/. 1 lb. = 5s., and hence sugar, 4^. a lb. 



5) See XL. Ex, 4. 

D5) The reason of the following is evident from question : — 
5s. U. : 6j. 2d. : : (100 H- i^o) : 100 + percentage required 

112^x73 
/. Arts. = — l-^- 100 = 130/^ - 100 = 305^^ 

)5) (a) In first instance 1 oz. of silver = £12 -f 36 = 6.r. 8^., 
and workmanship on 1 oz. = 3^. 4^,, or half of Qs. Sd. 

.-. A/is. = 5 X 24 X (ds. 8d. + 3^. id. x "i) 
=^ 12a X 13s. 4^ =£80. 



96 IflSOBLLAKEOUS QUESTIONS 

(106) ^=2100 X 12=25200 >v 
^=1500x12=18000/ 01-252:180:216 
C=2700x 8=21600 r or 7 : 5 : 6 

6300 64800 j 

;. A'8 8h&ie= ^^ =£245 

(107) His gain = the difference between the selling price of the 
cows and HdlQ present value of £5000 due 1 2 m. hence. 

(108) 361irs. : 10 hrs. : : 10' : 3J-|-' 

/, 10 +3^=13^^ ^/Af. 

5460 X 100 

(109) Quantity of 8tock= ^^ =£6000 

Gain on £200= 2x2J= £5 *i . , ^ 
Loss on £5800=58 X 6 =348 / - ^^^ '"*^**^ 



Now difference in income 

£6000 V 3 

= £45 15 J. increase. 



(£5460- £343) X 4-1- £6000x3 



120 100 

(110) If £100 were the cost, then £125 would be the total es 
pense. Kow 1 per cent, on 125 = 125 + lJ- = 12lllj 
Again, 5 per cent, off 125 = 125 - 6-i-=l 1 8J ; /. 126|— lli| 
=7^ the difference had first cost been £100. 

/. 7i : 3 : : 100 : £40. Ans. 

(1 11) See Exs. under XXXII. 

(112) Average gain in 176 days. 

'- {(4 + lT'iF + fi)-(V3- + U)} X 176 4-5 

.186 349. 176 134992' ,, . o6,oni^V., ^ 
= (70-45o)x 5-=-l26r00 = l 4-28190476" ^«. 

(113) First men in 16 days do f of \= J-, and 16 men do -}- 

=^ ; consequently tkere must have been twice as mtfl 
ZDen, since -^- — twice -J-. | 
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115) Mo ISs. 9^=11025^/. ; then ^11025=105. Ans, 

iinM3 ' AA'ix^ X12000x5 X12000x3 
119) Kequired dmerence = rrr-^ — — ^^ 

£1392000 -£956160 



2407 



=£181 U b^^^d. 



20) Expense of production - 3900 x 2r. i\d, = £463 2^. 6//. 

3900 from 
T^y of 3900 =_300 take 
3600 
25 per cent, of 3600 = _900 

2700 at 7j. 6fi. = £1012 IOj. 
/. Ans, = (£1012 10^. - £463 2s. 6d.) - 2 = £274 \3s. 9//. 

21) Required time = ^^l^f\l^' l]^^ = 21 days. 

£75 12j'. Qa. 

22) Divide in ratios of 152, 19, 29. 

23) Required amount = ^^^^ l^Jf ^ ^^^ = £10020 

27) Time by coach = 69 -t- 9 = 7f hrs. 

„ train = 7| — 4 = 3| „ 

Required ratio 3| : 7| = 11:23 

28) Required difference = B*s net income — A's net income 

/£33075xj4 £33075 x 3\ ^^^ 
"V 94i ~ «7i '^""s-^o 

= (£1400 - £1134) X I* = £248 5s, U. 

29) Required value = j~J| = 1 lb. 2 oz. 11 dwts. 16 grs. 

32) A does -^ and B -^^ of the work in 1 hour ; but A does 
as much in 55 as ^ in 66 hours ; .*. B i% ^ as good a 
workman as ^ ; ,\A and B in one hour can do 
1 1 {J 1 10 1 

^t ^ ^ 6 = 30' ^""^ "^ ^^ ^^"""^^ ^""^ ^ ^*y^ ^^^ ^ 

11 .\-4n5. =^ Olo^^. 
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(133) Each £100 railway stock = £ 1 08 cash = ^-^A^~^ 

91^ 

, 108x^00x951 , 
ment stocks — 9iTiriO0~ ' = ^^^j?t 

.*. Gain on every £100 railway stock = 113^^^ - 109 
.-.Amount of stock ^ ^^^^^ -^^^^^ = £2700 

(134) Circuit of room = (19 ft. lOJ in. + 16 ft. \\ in.) x 

- 73 ft. 6^ in. 

,, . , 73-54 16 X 10-25x51^. ,^ ^ 
/. Required cost = 9 x 12 x 20 ^ 

(137) £157 bs. \0d. -£7 4x. x 6 =£114 1^. 10^. 
/.Required sum, 

(£157 5j. 10^. X 104 \ ^ 

^^^^0"^ -£114 Ix. 10//. J -8 = £15 0. 

(142) From the question 6 times the stride of first = 

the stride of second 

.". Gain of first uver second = 7x5 — 6x4 = 11 i 

,. . / 4:^11 X 1760 yds. ■ ^,^ • 
.-. Required gam = ^g ' — =2212^;^ 

(143) 233 : 240 : : £959 3.r. 8//. : Arts, 

95 : 100 

50 9 8 20 

. £0^ 0j.^//.x 240x^00 

• ^«^- = 23F>r90 =^^^^ 

(145) See XXXVIIL, Ex. 7. (1 46) See (105) above a: 

(147) The sum = (£210/^ x 5^-^) -. 3^ = £350 5s. 

(148) Bequhed Aumber A?^ilM!5=\Q\. 
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1) Quantity of stock bought = "^I^IL^I^ = £2400 

T> ' A • , , (£1911 + 1M)^ ,.y- 
. . Required price = ■J+ ^ = £86. 

5) First income = (£56 1 7 10^. x3)^93A..£180. 

Now 3 : 5 :: 180 : £280 10^. I0|4a. 
97| : 91| /. Arts. --£100 ]6s. lOff/. 

16) Required number 

= (^-^ X 35 X I X 8 X 40 X y X 3^^27 = 287466|. 

)7) First gains ^ a mile per hour on second ; /. he will gain 
6 — 4 = 2 miles in 4 hours 

.'. Required distance = 5x4+3|x4 = 34 miles. 

)9) Here 3 (greater— 18) = 2 (18 — the less) or 3 times greater 
— 54 = 36 — twice the lesp, or 3 times greater + twice the 
less = 90 ; but twice greater + twice the lev««s = 6S 
:. greater = 90- 68 = 22 Am, 

51) She receives 3| x 5 — 12 = 6J tons an hour 

.*. She will sink in 60 -^ 6;| = 8§ hrs. 
.'. Required rate = 40—80 = 4^ miles per hour. 

52) Stock at first, £8975 

Goods bought, 3782 
Rent, 75 

Wages = 5023 x 7^-100= 376 14^. Qd, 

£ 1 3208 \h: ^d. 
Stock at end= £8763 
Goods sold = f)Oi^ 

£137«e) 
.-. ^;/j.=£13786— £13208 14^. 6d=:£517 5s, Qd. 

63) Asiderealhour=23 hrs. 56' 409" -J- 24=^^1^!^ 
' 2400 

And since 24 hrs. =86400" 

Ans.= 86400" ^5^1^^^.24 Vx^. *>; -t^'^--^^^ 

2400 

Sd) Co8t=(6'4f x36x m X 36) x ^5s.=£V%^^Q- 
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(167) Iiiterest=£607 18j. -(340+220) = £47 18^. 

Interest on £220 for 1 yr. at 5 per cent. =£11. 

/, Interest on all after first year— £47 18a -£ll=£36 H 

Interest of £220 at 5 per cent. + £340 at 4 per cent. 
=£24 1 2s. for 1 year. 

.*. Eequired time of second =£36 I85. ^£24 I2s. 
=r:ljL year, to which add first year; /. Arrs,=2^ years. 

(168)Cpaid ^^Q^^^--^^Q = ^ggggg 

£30295 _203 ^ £140716 
'' 53 ' 5 2Q5 

^ £140716 X 100 X 2 ^ £703580 ,^, g,^ ^^1 
" 265 X 209 X 12 X 126 20^'6o^d ^ 

(169) Gain in 3 months -£412 \0s. — f 375 = £37 lOx. 

^ . , £37 IOj. X 100 X 4 .^ 
. . (jam per cent. = -— • = 4U 

^ 375 

(170) Contents of cistern =10^ + 2^ = 1008 in. 

Area of base = (If x T2)-(H x H)-^V ft- = H^ i°c^^ 
.-. Depth = 1008H- ^^2 = 27 in. 

(171) Area of walls = 36 x 2 x 9 

„ doors and windows = 6x3x5 

_ . , 1 i. ^ (36x2x9-- 6 x3x5)^ 
.-. Required number of yards = ^ ^ — x 

= 'W = S2f 

(172) 278 lbs. : 230 tons : : H^^^: 2297^^1 Ans. 

(173) Required number ^NlI^^^^I^ = 111104: 

(180) Quantity filled in a minute = -y^ +^'^ - ^^ = -j-J^ 

.'. the cistern will ^he ^Wed \tv \^^ mvaa. at*I\fls. 



MISCELLANEOUS QUESTIONS. 
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1) 



1 

2x3 = 
1 

6x4 = 


•5 

= •1666666 

= •0416666 


Each successive result is 
easily obtained from the 
previous one by dividing 
by 2, 3, 4, &c. : thus the 
third result = -16666 &c. 


1 
24x5 = 

1 


= -0083333 

= •0013888 

= •0001984... 

= •0000248... 

= •0000027... 

.= -0000002 
-7182«18 


H-4; the fourth =-04 16^ 
&c.-=-5, and so on. In 
adding up the right 


120x6 = 

1 
720 X 7 = 

1 


hand column we carry 1 
for every 9. Had wo 
found the values of the 
fractions to 8 places w© 


5040 X 8 : 
1 


should have found 9 in 
the 7 th place in final 


40320 X 9 

1 


result. Any further 
divisions would evi- 


362880 X 10 


dently not afiect the 
required answer. 



12) From the nature of the chronometers 
(212 -32) : 80 : : (62 — . 32) : Reaumur's mark . 

.-.Reaumur's mark = 5^^ = 13^ 

180 ^ 

d Statement 180 : 80 : : 22 : 9 J which is expressed -9^ 
i „ 180 : 80 : : 50 : 23|, that is — 22f^ Ans. 

£27851 17s, 3d. £27851 17^. M 



)> 



I His gain = i 
= £3 IBs. bid. 



78| 



9-HV 



)4 



) Solidity = 600 -;- 6| = 96 cubic feet. Now 
3 576 
H X IW 1728 

== I. - 25 f 4 inches. 

m X 0^ ' 67 
67 
.\Jns. = 30- 25J^ = 4^^ Vxic\i^», 
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(1 85) Her© rates of trains as 5 : 3 ; but owing to accident they f 
run as 3 : 1 . Now since the slow train should have done tlie 
journey in 3^ hrs., and it took it 3 times as long as the other; 

Ans. - 6— 3J = 2« hours. 

(190) 3x 8=24 4x 9 = 36 

2x 11 = 22 2 X 10 = 20 

2x 12=24 4x 13 = 52 

~1) 70 4 X 10 = 40 

Average of boys=10 J x 10 = 70 

21) 218 

Average of all = 1 0/j- 

(192) Since £34 4s.=342/^r/«x. ^ 
Required number=342 - ^77-50 x 10 ^ ^^^ - 220=122 j 

(193) Area of floor in yards = £6 2s, 6^.-r-5y.=:24^ 

;. Breadth of room = -k /?li = i. j^=H yds. = lOJ ft; 

consequently length = 10-J x 2=21 feet 

• Height— *^^^ -^ ^^^ ^^^' 6^.^9^.)x 0^70^.,^ ^ 
* . circuit '*'* '^ 

(198) £-96— £-535 = £425 

• Ans - ^'^^^ - 85-1 ' 

• • £4^675 " ^^^-^- (199) See XXVIII. (a\ 

(200) Required number=(105+10) x 14 x 60 x 366 
=115 X 14 X 60 X 365 = 35259000. 

(202) Number of solid inches=1036433728 
/. ^//j. = VI 036433728= 101 2 in. = 28 yds. 4 in. ' 

(203)3:31 :: 72 \UAns, 

(204) Required sum=£177 6^. Ud. x i^ = £3377 lOs. 

H 

Price of stock =€^51Ii-l^=<iCa 
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9) Here 1 -875 x 24 x 60 x 60 = 1 62000" ; and 
3 03 -01 



7x24x60x6 7x24x6x6 7x8x6x6 
•00125 -0002083 -00003472 



7 x6 xt) 7x6 7 



:= -0000049603 174 



Again ,_ ^_ =JI^='Q^^^^^=-005859375 

^ 8x4x2x4x2 8x8 8 

lO) For present worth see ** Discount." 

^ 8 + ^5 ^8 - V5_8 + 2 ^8 ^5+5+8 - 2 ^8 ^6 + 6 
^/8-^/5■*"^8 + V5 8-6 

=— =8| Ans. See Appendix I. in Arithmetie, 

22) Every 93 brings him J^l J + 1 = 1^ 

.168Jx93 . Q L 

. . *- money in 3 per cents. 

hence ^J=^^^,t-^^,-^^Q = £8000 

l^xl04f^ 

23) Required loss = ^I^^-i%^i^^ = £4763 15^. ^d, 

24) Use Compound Proportion. 

197 

25) A, B^ and C in 1 hour can do J^ + 3^^^ + 7^ = agjjio 

/. they will do twice the work in -— x 2 ■= 36-— hrs. 

126) In 1|" the two trains gp the length of both, that is, 176 
feet, or 80 m. an hour. Again, in 5" one gains the 
length of both on the other, ot 24 m. a-wVowt. ^ci^ ^^a^^ 
^6 principle " Half sum + liali diifeTcwce. = ^'^'Ia^^^'^'^ 



104 KEY TO CIVIL SERVICE ARITHMETIC. 

(227) At end of Ist year he pays £20 principal, and £5 inter 
leaving £80 due ; at end of second he pays £21 princi 
and £4 interest, leaving £59 due ; at end of third hep 
£22 Is. principal and £2 19s. interest, leaving £36 1 
due, to which add interest for ^ a-year for Ans'^ 

LXrV. Examination Papers. 

.Q. 5-1183 .^1 «-^ vit' 511830^100^3 116 
<»> ^00705^'^-^^'^'^*^"= ^05-^-^-^10^990 

= 283§ Ans, 



LXy. Examination Papers. 

(1) Kequired price = ^-^^ = 1 28^^ 

(2) Since income from £1 in 6^ per cents. = * 



128i 
3 



••T28i-72l'^ ^ ^"^ 

.*. Loss per cent = 100 - 81 J^f = 183^ 

(3) Quantity of stock = ^^^^^ ^ ^^^ = £7092^4^ 

Kequired rate = . = 8-J-^ 

(4) See XXXVIII. Ex. 8. (5) See p. 195 in Arithme 

/-•\ r.ir. 1000 X 3 lOro X 19 r.n.f. n-.ft 4 
(/) Gain= ^^^^ =i750-£i48T|T- 

= SX \Q$. 4^ 
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8) Ans, = 920 roud/es 

1 r. = 1 '2 francs 
25-15/r. = £l 

/. Sam paid to broker = ^^^ "^ ^}^ - 43f Jf 

Again : — ^«j. =920 roubles 
1 r. = \ '15 francs 
25-35 /r.=£l 

o 1. 1 920x115 ^1,7, 
Sum broker pays = — — — = 41|^J^ 

ZDuO 

:. Required gain = M^Ui " ^^If Jf - £2 3s. 2||^f^^. 

0) It is evident that 22i days of A = 22^ + 18 days of B^ 
/>., 40^ of B. 

5 2 

. . 22^ X 18 ^$xl$x i 



LXVI. Examination Papers. 



18 m 



1) The ratio of 1 mile travelled on each ihtkr : \ y A ; 

2 j^00 

12 



3) First income =:^?^^- = £60 16^. 8200^. 

£2000 x4i ,^^ _ 
Second „ = 933 =£90 13j. 4^. 

.'.Decrease of income = £90 13^. id. - SJ^^ \^s. '^W^d 



=^^P l^x 7/^^^d 
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(10) Interest on £100 for 52 days at 2^ per cent, per an 
= 130^. = 10^. 10^. 

.-.£100 lOi". 10//.; £512 15j. Zd. :: IOj. 10^. 
: £2 15 J. 3^. Ans. 



(11) 1:4) 



5 men : required number 
2! 



/. Required number = ^ ~ = 66f 



n9^ p • ^ f ^Ox 1760x7 xl« 

(12) Required timo= g^-^ -^-^ =17^ days. 



(14) Time by first vessels 74 h- 9-J- = 8 hours. 

/, it arrives at 4 p.m. 

Time by second =- = 5 hours. 

8 ' 

Xow 3 hrs. 55' p.m -5 hrs. = 10 hrs. 55' a.m. Ans. 



(16) Soldiers and navvies do \ in 1 day. 

Soldiers and ^ navvies \ „ „ 

.-. i navvies do in 1 day ^ - | = -^^. and all the nav 
A ^2 = ^-3^ 

4 Soldiev^ do i — -f^ = -5^5 Viv «t ^^k.y , iak\A -|^ - ^ v 
days, the Ans, 
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LXVIl. MlSCKLLANBOUg QUESTIONS. 

1) 2 ) 1, ;^, g, )l, ^, 0, 7, 8, 9, 10, 11,12 

2 ) 7, 4, 9, 5, 11, 6 
7x4x3x5xllx;gx3x2-= 27720 L.r.M. 



54-40 + 61 706-328 



2) 



fl-H + lH 11J+5,V 90 -52 + 135 705 + 32 

It 0Q 

25 

=. yf „ 377 _ 4336 . 
IW 1033 58881 "^' 
57 



^ T/2J2X J2 ^ 2 = ^^^»"^-^«^- 



7) The second waggon goes as for while the man is going 40 
yards as both have gone when he was going first 20 yards, 
because both travel at a uniform, rate. It is plain when first 
is met second must be midway in remaining distance : conse- 
quently both have gone 20 yards while the man was going 
20 ; consequently ne goes twice as fEut. 



©) £3 17^". 10^^. : XI ) • • 1 oz. • — 5 dwtfi 14.12P3* rtr<^ 

113 '123 r • • ^ "^ • — ^ uwtB. i*YoS¥y e^^' 



^) j^m^^v%= v/»^=i= -1 



108 KBY TO CIVIL SERVICE ARITHMETIC. 

<14) K £100 be the cost of a cable ; 

First year's net receipts = | of (18 per cent. — ^£600) 
= 15 per cent. — £500 

Second yearns net receipts -37 per cent. — 2(£600+3 
cent— 100) = 37 per cent— 6 per cent — £1000 = 31 
cent— £1000 = £14500 

.-.31 per cent =£15500, and cost of cable = 1^^^ 

=£50,000 

and net receipts = 500 x 15— 500=:£70000. Ans. 

<15)£10 10j.:£100::£1 U. : 1 per cent. 

(16) See XXX. Ex. 1. 

2-1875 
875 $'U '364583 

(17) ^'^•^•-24x60x60^)^4x6x6"" 6x6 



•0607638 • . 

-=•0101273148 



6 
(18) Quantity remaining after leakage is deducted 

= 46 J gails= — j2 — = -o-doz. 
(£37 4J.X115) 279 

744J.X 115x8 



=24 J. Ud. 



~ 100x279 
(J9) See LVIII. (93). (^O^^e^XXT^^^x-V 
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(21) Since tlit) increase aud decrease per cent are equal, the 
cost of the quantities of both wines are equaL 

.*. galls, of cheaper: galb, of dearer : : prime cost of dearer 
: prime cost of cheaper : hence Arts. 

22) 87*45— 15-9 = 71 "55* increase per cent, of lead 
.-. 87-45 :.71'55 : : 216J cwt. : Ana, 

. 7155x865 -w^, -« , ^ ^-'•i, 
.'. Ans, = -^r^Tz — r = 176 tons 18 cwt. 2 qrs. 15t^ lbs. 
8745x4 ^ ^^ 

;23) £3 : £68 ds. 6cL : : £93^ : required amount 

2727 



• '. Required amount-— — ^ ""^.^ = £2124 16«. 9d, 
^ fix0x 240 

[24) Ans. =^ of 3 oz. 5 dwts. = 6 dwts. 10 grs. 
[25), (26), and (27), are Elementary. 

(28) £18 8«.^^i^^^-= 4416 ^696 = 64 days. 

(29) See XXX. Ex. 1. ' (30) See XLL Exs. 

/Q,\ -D J -1.^ 4oz.x20 lib.' 80x20 

(31) Required weight = ^.^3^ ^^^ ^-^^. ^^^Tjgg^g 

= 4 lbs. 8 oz. 12 dwts. 19^?^ gra 

:32) See XXX. Ex. 1. (33) See XXVL (22). 

34), (35), (36)y (37), and (38), are similar to many worked out 
above. 



^ 



110 KEY TO OIVIL SERVIOE ARITHMBTia 

(39) 3^. : £100 : : 42d : Ana. 

33^ yrs. : 1 yr. 



(40) (1) Ans. = ^ (ii) Ans. = ^^^^ = — YoO~ = 8000 



(41) (1 oz. X I) : (10 lbs. X 1^) : : £3 17*. 6d. : required price 

7 
;^ 10^ 3 

)t 
2 

(42) il + 2? can do J in one day, B+ C can do |- in a day, anci 
i4 + C| in.a day ; /. 2^ +25 + 2(7 can do i + J + J 
= 11 ina day, and ^ + J5f wiU do JJ-2 = i| 

.•. ilrw. = 48 -^ 13 = 3^ days. 

(43) 10 of first sdt in llir. do. ^ = f of a load 
12 of second set iij 1 hr. do. 3^ = f ,9 

.'. both in 1 hr. do f + | = fj „ 
/. Ana. = 100 -1^ = 2000 ^ 74^2^ j^^^ 

Again, 1 man of first will do /^ of a load 

.•. 100 loads in *^o = 1333J hrs. ; and so on. 

(44) Area of court-yard = £38 IO5. 5d,^^. 9(/. = 9245^45 
'=^Y® sq. yds. 

/. Kequired side = ^^ «/• = */ = 14 yds. 1 ft. 
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lince 3 horses=50 sheep 

21 „ and 217 sheep=567 sheep, 
and 9 „ and 60 „ =210 „ 

'''^10-^^7 l •••^^^ ^^' 4^.: £56 8j. 4^. Ans, 

Band Labour. Machine, 

X5000 £4000 

3f £5000- 300 = 200 \ of £4000—300 = 500 

"5200 4500 

)f £5200 - 300 = 220^ | of £4500—300 = 600 

5420 5100 

}f £5420— 300 = 24-2 ^- of £5100-300= 720 

5662 6820 

3f £5662— 300 = 266-2 j- of £5820— 300 = 864 

5928-2 6651 

: £5928-2 - 300 = 292-82 \ of £6684—300 = 1 036-8 

from hand laboiir£(322 1 -U2 Total from machine £7720-6 

.•.£7720-08-£6-221-O2=£l499 15j. 7-2^. Ans. 

acre 3 + 4^+ 5|+&-. = 171 

Multipy by 5, and 15 + 21 + 27 + &c. =855 

Divide by 3, and 5 + 7 + 9 + &c. =285 

A.dd first-two terms, &l + 3 + 5+7 + &c. = 289 

Now ^289=17, and taking away the two terms just 

added we have Ans.=\5. 

Income=(£52 10j.-£18 ]5j.)-~9 = 8100-9 = £900 
First tax = £18 15^.-=- 900=4500^. -j-900=5^. 

Putting 15 per cent, on 2Ss, and 20 per cent, on 42^. we 
have (see Alligation,) 

Selling price of wine 324- ) «^ J 15^ 
„ brandy 50^ r'"''* 1 H 
.•.^«j.=15f:2|::^77:14=U;2. 

See XIV. (128). 
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.,,, ^ . ^. £862 10.<f. X 240 ^^^^ 
' ol) Koquired income = ^^- = £900 

^^^^ ^1 : 25 ( • • ^^^^^ ' ^^^^* in /ra«c« 

, ^ , 6000 X 95 X 25 „„^^^^ ^ 
. . French stock = ^^r = 237500 /ra/iCA 



(1) (I) An8.= 



Lxvin. 

39-371 X 1000 3937-1 492-1375 



1760 X 36 176 X 36 22 x 36 
61-5171875 



11x9 



= 6-83524305 ^ 11 = -621385733 



(ii) .In.. ^-311^ = -91 4378 



,,., , 15px 11960-3326 ^^^ ^ n^ .^ , 

(2) Am. = --^ — jgj^ = 370 aa 2 r. 27*49 poles. 

(3) 12-37 X 7-14 x -83 x 2J = 183-267735 soUd metres 

/. ii/;^. » 183267-735 

(A\ A _ 25-34 X 18-36 x (39-371)^ x 41 

1-93851 -08077125 

rum -mo^n 

^ ^0-0;g)l;^)4x(39-371)«x0 ^Jifmi x (3 D-371) « 

2 X ^0 X ;80 X 20 "" '^ X 6 

^ 6 

= '08077125 X 1550-075641 = 125-201547 11S12125 
= £125 45. 0-371308349 W, 



fHE MBTRIO 8TSl!£il. Hi 

39-371 X 32 should be nearly 36 x 35 
i,e. 39-371 X 8 nearly = 9 x 35 

t.e. 314-968 =315 nearly, the difference being only -032 
^ .^ 40000000x39-371 196S5500 2460687-5 



imxSQ 8x11x9 11x9 

223698-863 
= 9 = 24855-429 

9 

Fnce of silk in pounds = ^^ «,_ — stt^s — sttj 

^ 39-37 X 0^-fif X ^fi'l^ 

5-03 

„ 1 yd. cotton,, = — ^ — 

34-45 x9x4x4 _ 496080 _o, ^pogg, , 
. . Ana.-. ^^.^^ ^ g.^3 - 1980311 "■ ^^tit^^^^tt 7^* 

^) Cost of Frenchman's coffee above Englishman's in pence 

5 

(1160-473) X -56438 dis. x 20c?. 387-72906 x ^0 

16x16 "" ;[0xl6 

_ 1938-6453d 4 

" 64 ~ 

Again, cost of Englishman's tea above Frenchman's 

9 

(1679 -9) X -56438 drs. x SM. 942-5146 x fi^ 

16x16 "10x16 

8482-6314ci. 4 



.*. Ana. = 



64 

8482-6314 - 1938*6453 623-2369619 



9/r.-73807... 



64 X 10^ 64 
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LXIX. 

(1) See N (1). (2) See N (2). 

(3) 30-15 chains=663-3 yards, and 3 fur. 6 rds.=693 yds. 

.•.^nj.=t)93-663-3==29-7 yards. 

(4) See " Discount." (5) See XXXIX. 

(6) Area of room=(27 ft. 8 in. +21 ft. 4 in) x 2 x 1 2=1 1 76 sq 

(7) Multiply the area by 2, then 7 ac. = 43908480 

^43908480=6644 in.=184 yds. 1 ft. 8 in. 

(8) See Arithmetic^ p. 131. 

(9) First income=int. on £5250 at 6 J- /.^.=£406 5j. t] 

state as in XXXVIIL, Ex. 6. [I am of opinion t 
185f should be 185|. The Ans. would then be £31 

(10) See 0(4). (11) See P (7). 

(12) It loses 3' 10" a day, or 7^^ sees, an hour; and since fi 

12 o'clock on Monday to \^\ on Sunday =142^ hrs. 
watch will lose 142^x7-]-| secs.=11264^^ secs.=18 

.'. Ans,-==.% m. 46/^ sees, past ten. 

(13) See LII. (37). 

(14) See N (7), XLII. (7), and recoUect -9=1. 

(15) See pp. 246-7 in Arithmetic 



EXAMINATION PAPBRS/ 115 



LXX. 



(1) -05735 of a mile=100-936 yds. /. Aus. = (l00'9Z6ie +25) 
^1540. 

(2) See LVIL (4). 

10x2x21x42x5 



(3) By C/iain Rule Ans, in £'s= 



20x3x20x4 



> 9Q4. 

ki» =^^=£1115^21^. • 

t 25 ^ 

40 3 

(4) Ans.^^-^^^^^^ 750 

4 

(5) ^«j.=154-^(li +l-^)=56 hrs. 

(6) See XXVm. (a). (7) See X. (7). 
(8) See XLII. (7). (9) See LIL (27). 
(10)^«j.i=V6'+8-=10. 

(11) As the pressure is uniform 

. /6x6x6 /1728 

Ans,^ 



V '6 X 6 X 6 / 
5^ ^y 45 

74304 272-587 



=6-339 



43x43 43 

(12) See Arithmetic, p. 209, Ex. 1. 

(13) If we take | of the cost, we have the cost of a. ^.o^iax^ ^^ 

iJie fiho^r side; then reduce to "^ncft, ^yny^^Vj '^^^si^ 
take the square root. 
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(U) Amount of £1 for 3 years at 5 = 1-05 X 1-05 xH 
=rl 157625, which divide into £144-7031 25 for the ^4. 

(15) ^//j. = [(1538|x •45)-(60xll'324)]--54 

= (692-4 -679-44) ^54 =3 2-96 -J- 54 = -24 

LXXI. 

(1) (a) V^003^1S80l= 01849 

(b) Eedaoe \ to a decimal, then take root of •25O,OO0,0( 
&c. 

(2) JM, )^, ^.4. ^,0,^,8,9,10 , II, 12, 1 3,14,15 , 

2 )», 3, 10, 11, )t, 13, 14, ^ 
4, 3, 5, 11, 13, 7 

Ans. = 4x3x5x11x13x7x2x3= 360360 



(3) 7 X 22 = 154 
12^ X21 = 262J 
17 X 19 = 323 

739 J ; now 739^ -^361 = 20|§ Ans. 

W II : {3 : : 4500 : 3250 

/. 4500 -3250 = 1250. Ans. 

^ ^ -^\ -f J » 1 26 7:5 

3 

.-!480^ 

78 ^^ 

1 1 



2+^ 
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(6) As 1151 : 100 : : ^694 IOj. : ^600. Ams. 



(') 



A/IS, 



5 



5 qrs. 

H yds. 



12X8 

12 : 

1 =bOd. 



4-1- dols. 



T^x{ix>x;2^0x^ 



(8) 



Statement. 

96 : 160 1 

8 : 11 

230 : 220 

11 : 7 



' 6 days : x 



(9) 



3 : 2 
5 : 7 
5 : 4 

23x27 = 621 
21x39 = 819 

14^0 : 621 
80) 3 



^23 5^. 
£30 14j 



•. 9d. A \ 



Ans, 



(10) Elementary. 



116 13 3 10 ^ , 1 

(11)?- r3=lr= ^' ^^'^ ' r3 >< 1 =r3 5 •'• rs *^ ^^ ^^^^ 



1 /\ /• 

now j^-rg^= ^ days. 



(12) 



30 fatlioms @ £5 
30 ., @ £25 



>; 



7{iOS 
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1 part @ 20 = •f\£.225 cost of 8 fathoms in ] 

3 parts @ 35 = 105 > . . . 

4 parts ©25 = 100) given proportiOD. 



1800x8 
Consequently, — - = 64 

Now, 64 + 60=124 Am, 

(13) Distance between A and jB = 200 yards. He will overtake a 

him in ^^ — = l066-j yards. ^ 

Now B goes twice and A thrice round. 

(14) Interest on Honds. and Turks = £180x2 + £135x3 

= £765. Again, loss on Honds. = 18x20 =£360. 
Gain on Turks = £27 ; /. Net gain = £765 + £27 
— £360 = £432 ; as on each Spanish bond he gained £7. 

, £1146- £432 ,^^ 
/. Ans. = = 102 j 



(15) They had at the end of 3rd year £33,327 ; at end of 2nd I 
£33,327x100 * £33,327 x i 00 x 100 

105 " ' ^* ®^^ ^^ ^®^ 105x 103^ : 

= £30,666 13j. 4^., the original capital, which divide in 
ratio of 2 : 3 for Ans. 



LXXIL 

(1) to (23) are ve;;ry elementary. 

(24) 1 lb. = Is. ; :. J lb. or 12 oz. = 9d. 

. J 6x8x4 ^, . , 

. . Ans. = t: — = 2\s. 4a. 

y 

(2/Ji) See N (2). (26) See Bx, "l, ^^%^ \%^ m Arithmdu. 
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27) A does j. B ^, and C ^ in a day ; together they can do 



i+i+i=il :.A/is.=ll^, each doing : 



20, 12, 15 



47 



'spectively. 

58) See LVIIL (93). 

J9) Since 3 acres= 130680 sq. ft., 



cubic feet of ice=130680-T-2=65340 

/. Ans.=Q5U0 X 896 -f 2240 x 1 6 

=3267x4-8=1633^ tons. 



JO) 



•00,43,04,67,21 
36 



125 

1305 

13121 

300x9=2700 

30x3x4= 360 

42= 16 

3076 
16 

346000 

$0x34x3= 3060 
32= 9 

349869 
i)SeeL(12). 



704 
625 

7967 
7836 



(•06561 A;is.) 



13121 
13121 



40-353,607 
27 

13353 
12304 

1049607 
1049607 



(3-43 Ans,) 



LXXIIL 

) 1 6 men in 8 days will earn £12 1 6s* ; consequerftly 12 boyi 
will earn £23 4j.-Xl2 16s. in 8 days=X10 8j., or 
XI 6s. in one day, or 2s. 2d, a da^ \ -w^^srwiftk ^\S!v^'^ask 
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(2) See LXVIII. (30). (3) See XXXVIIL (38). 

(4) This question refers to the ordinary British school, at which 

the pupils attend morning and evening; hence they 
make^ exclusive of Saturday, 10 attendances in the week. 

(5) With a unit of the goods he mixes J, which is only wotSa ' 

J, and on 1^ he gains -^\ of li+^V=:r^(y+5V=TV 

.-. gain per cent. = 100 x j'iy-v- 1 J 

= 100x7x5^40 X 6=350 -J-24=U^V 

To gain 20p,c. or ^ he must mix an article on which he 
gains -^^ with one on which he gains ^ : thus 

1| ^* ^4 
:,7'AAns. or hy weight 7:5 

(6) 10 days' work of A+2 of B=2 of A+ 8 of B; .-.8 of 

A=6 ofBor 1 ofA=|ofB; .'. lOof A + 2 of B=9J 
of B, or = 12-1 of A. 

/. ^«j,=l^(^V+A) = 5| 

(7) If he had £90 : then j- of it hrings an income of £\ in 3 per 

cents ; ^ of it will give 18 x 4-J- 100=72 ; i of it (90-r4) 
x4^ -^ 100=-95625 ; remainder=£l9 lOj. inll give 
19-5x5-M04=-9375. 

JS'ow 1 + -72 + -95625 + •9375=£3-61375 income. 

/. ^«J.=481•83x90■^3•61375=£12,000 

(8) By rail he could do it in 2 hours, consequently the tain 

goe<< 30 miles an hour. But 1 hour=| time on coach. 
.'. time on coach=2^ hours, and on train ^ an hour or 
15 miles. It is obvious \ie \vv.Ti^ \:^ Vj <2^s«^ 
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(9) Here '3— -225= j-^= jjj From tlie question -31 of 

the number = -225 of the number + -225 of 400 : or 

77," 77x- T7:oi the number - 90 
10 40 40 

/. ^72A = 90x40-7-3 = 1200 

(10) Tlie S per cents will only represent ^| of the 5 millions. 
.-. -jV of 5,000,000 or 250,000 must be represented by 
the 3;^ per cent, stock. Now the price of the 3^ 

= 94x3i^3 = l||^ 

.-. ^/w.=250,000xl00-^^~|^ 

= 60,000,000 -^ 247 = 242,914-||f 

(11) While the passenger was going 60, the goods train at f of 

its speed did 40 ; consequently in the hour before the 
passenger started the latter did 20 miles. 

(12) Elementary. 

(13) Ans, = area of room in inches -r- area of a stamp = (854 

X 126) -5- -Jx I = 854x126x5 =538020 



LXXIV. 

(1) Since 121 =i 11 x 11, having multiplied in the first instance 
by 11 in one line, we then multiply by 7 for second line, 
and take 11 times the first for the third line, duly '^ falling 
back." 

(2) On reducing both quantities to seconds, the G.C.M. is 
found 1235477 sees. =14 days 7 hrs. 11' 17" ; now one 
quantity is 11 times, the other 17 times thia% r^li^^.-sss- 
14 days 7 hrs. IV 17" X 11x17 = ^^1\ ^Jlvj^^^ ^^i^" • 



I 

I 

I 
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3 

(3) ^^'•^•- ^3 5:^:^^22 "^^0^11 ' i^$'^2^t 

2 3 

"" 6 ^ 6 ^ 41 ^ V44 ^ 22/ V3^ 2/ 

_ii W 1^ )i;t l_li 

- 0"^ ^^i ^^4^ 13 ""26 

(^) 5000j. weigh = ^j-2lj= 9^0 oz. ; 

20s. 480 I 

1 sov. weighs 23-i7^n[op~ =T869 ^^ 

/. ^«j-. = 960 -^ 480 X 1869 = 3738 Am. 

(5) If the bullet and sound passed spectator at same iastani 

spectator would hear the shot strike in 2" ; hence the bullet^ 
was ^" behind the sound; consequently in the whole 
distance it was 1" behind the sound, t\e. the sound went 550 

yds. in 1|" ; .*. Ans. in feet = — j-r— = 1100 per second. 

_«i^ii__l^ 105_847 

(6) Ans, — 61^3^ . -j^^^- jg X |g — jg 

= 44-578947368421052631 

(7) Eeduce to sq. yds. and take ^ which gives 4374. 

(8) Multiply in usual way. — See Ex. p. 132 in Arithmetic, 

(9) Reduce to inches, and take V* which gives 34 ft. 6 in. 

(10) Cost of shares = £200 ; selling price = 45 + 41+37+33 

+ 29 = 185 : /. interest = £200 - 185 =£16 on 5 shartf 
for a year, 4 for a year, and so on, being 15 shares fori 
year, i.e. £1 per share. . 

(11) Since 5 per cent. = gV- Buying at 5 per cent, less is buy- 

ing at ^-g ; hence we have 

^ price : (2 J- price-- \s.^ v. \^^ \ \\^ 
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Multiplying extremes aiKl means — see Arithmeiic^ p. 135. 

?i price X 100 - lOCi^ .- i? price x 110 
20 ^ 20 ^ 

or 105 price — SOOj". = 104^ price 
. . 1- price = 1 OOj. /. Ans, = 200^. = £10 

2) Income from 3^ per cents. = £150+ 5 = £155 

/. Cash for wUich the stock was sold = 155 x 87^ 

31 
^ _ j00x87jxl00 _ 31 xl75 _5425_y^, 

3J-X 001^0 70 70 "^" 

1000 

3) Since 2 men and 5 boys do -\ in 3 dayi«, 1 maa and 1 boy, 

who assisted tliem in doing ^, do -J- - \ — -^-^ in 3 days. 
Consequently 5 men jCnd 5 boys could do ^^ ; but 2 men 
and 5 boys do \ i .*. 3 men in 3 days cnn do/^ - ^ = ^, 
or j'^ in 1 day. 

.'. 1 man = ^^^ in 1 day. 

Work to be done = 1 - ( --[- -+ - j = ^-^ by the additional 

men ; .'. ^'^ -^-^-^ = 3 men. Axis, 

22 6 44 
V) Time by A= ^'^^^ " ^^ =^=4S minutes, 

^ 9 

q- T. 7? (1 760 X 36.) - (300 X 44 X 4) , , , .. . , 

lime by ^ = > /, ^^ .^ ^ +4 =4^- minutes. 

d%\) X 44 * 

.'. B wins by g - 4=/^ ^^ ^ minute, and by the distance 

10 
00 4 

A travels in this time, viz.,^^^^^^ x ^ =50 yards. 
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APPENDIX IL— A. 



^^^•/^^i^^^^^^^ 



(1) Total pop^ of the 3 towns in 1851 = 4402-6 x 3= 13207'a' 

Again pop", of first and second in 1851 

112x4235 120x2553 ,^,^„ ^^^^ ^ ^„^^„ 
= — 7777, — +• — , Ah — = 4743-2 + 3063-6 = 7806-8 

,\ pop", of third townin 1851 = 13207-8— 7806-8 = 5401 

/. Eequirod decrease = ^^ ^ ' = 16Y^ff 

(2) See XXXIV. Ex. 5. | 

(3) Total nuuibor of da^^s by both working together =1 08 -r 9 

= 12. Therefore the half is done in 6 days, and it reqidies 
the son 6 days more to do his own, and 6 x 1 J = 9 days 
to do as much as his father in 6 days 
. -. Ans, = G -r 9 = 15 days. 

(4) £12 15s. 2i guineas) .-.aa iaaj. i a* 

— . ^^ : - \^ — > : ' 100 : 100 -f percentage profit 
100 12 j r -^ r 



7 
^ . , «, 100 X g X ;gj X 100 X 
.-. Keqmred Profit= ^^^2.g0>.m 

4 51 

8750 



100 



51 



.100 = 711^ 



(6) 15 ac. 2 rds. 29 pis. 3 yds. = 75900J yds. 

.-. Kequired side = V75000i = 275 J yda. 



5) C had no loaves, and consequently he had to pay A and B 
for what they gave hmi. Each of the threo getting 8 -r 3 
= 2|, A gave 5— 2f = 2^, and B 3— 2§ - ^ 

2^x8r? 
/, .4 gets ^HT" ~'^^'» and5 theremain(ier,l(i. 

'\ 51 • 5 ) 

240 • 230 f • • "^^^ • ^^^^^^^^ P^^® 

_ . , . 5x230x100x4 Q,- 
.', Rcriuircd price = 240^23 " * 

\) R.'qnired piofit « 600 x 1 J«. - 104 x 3^5. = 9005.— 364«. 
= £26 165. 

)) Sc*> XLI. (4). 

); First average = (10 J + 16 J + 18J + 27^ + 21^) + * 

= 93^-^4= 23| 

Second „ = 93^ x 2 h- 9 = 20^ 

I) £64f : £92^ : : 70 guineas : 100 + required gain 

^ . , . 185x70x21x4 ,^^ ,^^ ,^^ ^ 
.-. Eeqiiired gam = ^^^^^^^^ 100 = 105 -100 = 5 

J) See XXVIII (a). 



5 ^2 y 4 

33 

68 

«70:^i^x^:«35:34 
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(2) Take half the sum of 2s, 6d. and 35. 6(f. for aveiage ca 

7x100 



(3) I5s. : IGs, Gd. :: 100 + 



8 



11 37i 
^^^^y = 206i /. 206i— 100 = 106i, Ana. 





(4) 10 men 
1 
3 
1 



12 men 

If 

4 >- : : 25 days : required number of da; 



li 



Therefore 4«*. = ^V/ ""J \ ^-f-^~ = 70 



(5) Average of each farm = (£3500 + XI 1200 + £22750)^3 

= £12483 65. M, 

Average price per acre = £37450 -^ (125 + 400 + 150) 
= £55 9s. 7|^. 

(6) M, : 12 J. : : £2250000 : requiied amount 

.-. Eequired amount = ^5^^2^I1 = £12600000 



.^. . ^ 1 ll-t-8— 30-^r ,,. ^ 
(7) Average loss per day = = 14^ -f- 3 

50 
' /. Loss in 150 days = 14^" h-^ x i$0 = 12' 15f' 
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(8) If the breadth be 1, the height is 5, and length 40 

K4.Q05 
''''/f^-V2'^^-^^5 = (i-5Ans. 

13 u 

(^) OS • o^ • • 1^^ + required distance 

6 
/.Required distance = ^ ^ ^^^.^Z^; ^ -iil^ - 100=. 5gt,- 

(10) In May 31 days— 6 hours = 738 hours, 

.-. in June 1000— 738 = 262 hours= 10 days 22 hours 
.*. Required time is 10 p.m.. on 11th Juue. 

(11) 4 tons 12 cwt. 3 qrs. 10 lbs. 7 oz. = 166375 oz. 

. • . Required edge = y^UvV -^'^ ^eet. 

(12) See XV. (13) and (37). 



^1) Required decimal = 



C. 

29-464 X 20 X 24 14137*92 



7000 7-00 

- 2019-70285714 

(2) See XXKV. (2). 
11 



11 1110 10 
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/A\ T ' A^ 4500000 x4c?. ^-.^^ 

(4) Loss m duty ■= ^^ - =± £T5000 

Grain in duty = duty on increase at decreased rate 

4500000 6 , «,no^^/> 
= -20-^1-00^^^- = ^^^^^^^ 

/. il/w. =£108000 -£75000 = £33000 

(5) il's share = ^ of £658 17& = £131 16^. ^d. 

The other shares can be found in the same way 

(6) See XXVII. (47). (7) See XXVIIL (a). 

(8) 95 : 103| : : £116 17a : required price 

. -D • J • £116 17^x415 ^.^^ -„ g, 
/. Required price = ^ — j = £127 12a 3<I. 

(9) 31^^12^^23M02+94-581 = 325.683 

■D • 1 ^ 32568-3x100 „ _„ 
.'. Bequireu percentages Kna!f =0"183... 

(10) Gross income = ^^i^H|ll^:^ £1772 6*. 1^, 

(11) Force of stream = -j^y in a minute 
Force of rowing = ^ +^ „ „ 

(12) It is evident tho person will see the other as long as the w 
train which gains 22 miles an hour is gaining 150 yaid 
(or the length of the shorter) on tht other 

/. Required time= 22 x 1760 ^ ^ ^^^ ®®^ 
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D. 



(1) V^59684-678 



and .y29-16 x 13-69 = 19 yards 2*94 feet 

(2) See LIL (27), page 74 in Key. 

/<i\ 1?:-^ • £18550 X 3i ^^^^ 

(3) Fmt income = j-^ — " = £700 



Second 



£18550 X 4 £18550 x 4 x 3 



5x96 ■»" 90x5 
= £154 lU. 8d. + £494 13& 4d=£649 5a Od. 

Therefore alteration = £700 -£649 5a =£50 ISs. 

(4) 10 lines : 1269667 lines : : ^ f t. : required length 

/. Required length = l?^^?! x8 ^ 1^.235928 feet. 
^ 10 X 9 

(5) and (6). See XXVIH (a). 



(7) 



5«. 2d : 100 : : id. : required profit 
/ . Requiied profit = — tt:: — = 6^ 



62 



TT 



(8) See XXVin. (a). 

/nx T> 'A 1.. ^3^ T. 539x48 0x11. 

(9) Eeqniied weight = ^-3-^^^^^^^ x - = -Ym'.lJ- 

= 151^ oz. 

^^. £358-3125 X 2-75 X 2-5 «„. ^ ^ « ono^iQ^rc 

(10) Y7)Fi =£24 6^. 3<;. 3-984375 wu 

(11) 37-084x13-57 = 503-22988 = £503 45. 7-1712A Atu. 
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(1 2) Number lost = '^^,— = 80.4 

729 X 8 
Saved by rocket and mortair- — r — =432, and so on. 

1 Oa 



(1) Kequu^ed number = -^ ^^^ = 225 

(2) (3). See XXVIII. (a), 

^4) Present value - - — pr-- — = ^9-j^ 

^^""^^ 100^ " ^^ 

(5) Square root = (l +9) X 1 = 45. 

^, ^ . ^ . £25 195. lOd!. 115 6238(1x11 

(6) Bequired price = ^^^^^^ x—= ^^^^^^ 

(7) See solution of UL (37). 

16 2 

lox -n • ^ v 25000^ 'JW xgxjl^ in. 

(8) Eequired number 'kk;^^^^ = ^^^ 



(9) See XXXVni. Ex. 8. (10) See LVIH. (12). 



EXAMINATION PAPERS. , a. 

11) Multiplying the second by 3 we have : 

15 turkeys + 9 fowls = £15 (from) 
_2 „ + 9 „ = £3 (take) 
,•.13 turkeys =£12 

and 1 turkey =«^^- 

/. 9fowls = £3-f|=l^ 
and 1 fowl =£1^^4-9 =£^ 

12) £2 5*. : £11 5a : : 3 feet : required breadth 

.•. Kequired breadth = — — — =15 feet. 

F. 
<1) See XXXIX. Ex. 3. (2) See LVIII. (93). 

/3) The square root of three times the square of the edge will 
give the diagonal 

Edge = V37 c. ft 64 in. = ^64000 = 40 in. 

/. Diagonal = ^3 x 40^ = ^48000 = 69*282 in. 

(4) Amount of £123 15*. in 2 years at 5 p. c. = £136 2«. QcL 
Present worth of it due 2 yrs. hence „ = 11210 

.'. Required difference = £23 2*. 6d 

(5) SinceC=Z>+40, andZ> = ^ + 60 

.•. C=^+100 = ^. 

(6) See LVm. (240),. (7) See XXVIUfa). 

8599 
2 0X$W 63 

p0fi mm^ 0m le 
g. nm Mmim nnn %n 92599 n 

^^0$ P0HH00 %iil0 2625 6 

m00 0000000 n%0 

63 0U000 10 

10500 

^1*8^84 ^jj3.3g26904761. Ana. 
lol2a 
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3 

(9) £1 in tho 3 per Cents, will give^=^ = 3^*^ 



iPl fi JUL 



5^ 
131i 

• *• since -^ is greater than ^^, the 5 per Cents, are the 

better investment 

Difference in £1 invested = ^-^ = g"^ = Tm 
STow ^fl^ : 50 : : £1 : required sum 
^\ Required suin= =-5 = £13125. 

(10) -^ and ^ do ^V i^ 1 ^y 

A does i ,y 

.\ iir"-i = A ^^** ^ can do in 1 day 
.• . Required time = ^^ = 5 J days, 

(11) They are at 6 o'clock 30^ apart ; and when the mmutebaod 
gains 7' on the hour hand they will be 23' apart 

/. 11 : 12 : : 7 : 7^ minutes past 6 

They will also be 23' apart when the minute hand gain. 
30 + 23 = 53' on the hour hand 

,\ 11 : 12 : : 53 ; 57^^ minutes past 6. 

(12) Of the 3 hours the train was late it lost 2 by slow tnrreiling; 
and going f its speed travels 30 miles while it should trnvd 
50, and goes the difference, 20 miles in 1 hi. 20' at -f spcM) 
,\ its reduced rate is 1| : 1 : : 20 milea : 15 milBS, ^Hiicb 
is = f its speed 

,*. its full speed = 25 miles 
Distance travelled to lose 2 hours « IJ^ : 2 : : 50 : 75 rniHt^ 
the distance gone after tho accident 

.*. Length of line = 75 + 25 = 100 milea. 
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G. 

See C. (10) 

A.verage selling price= -^ -"^sHJ the buying price 
,*. he neither loses or gains. (3) See XXVIII. (a,) 

First percentage gain on 100=30 • 



Second „ „ 130= — — — — = 65 

.'. Required gain=65+30=95. 
100 stock:135 stock | . . ^^^, . ^^^^.^^^ ^^^^^^ 

/. Required value=j!g||^^==£]96 Us. ^d. 

3ee XXXVIIL Ex. 7. 

^^=18 days taken by first 
18 0=30 „ „ second 

^fo=45 ,, ,, third 

/. Required time=L.C.M. of 18, 30, and 45=90 
First travels 90 x 10=900 miles 
Second „ 90 x 6=540 „ 
Third „ 90 X 4=360 „ 

Since 5, 6, and 7 are in the same ratio as 50, 60, and 70 

5x50= 250 
6x60= 360 
7x70= 490 



Cost of 18 =J100 
.MOO : 120 : : 1 j§o : required price 

20 



Qi 



184 KEY TO CIVIL 81RVI0B AUTHMETia 

(9) See LVin. (84). ( 

^^^) \/-647619- -06857142= VC^x %«)= ^/fff =tt 
(11) See Bule in Treatise. (12) See Ex. 2, p. 209. 



=«='8l 



H. 
(1) See LVm. (73) (2) See XS^Vnia. 

(3) 6sq.ft.6in. = 870sq.iii.; .•. 870x640 = 556800 MMl 

(4) See Sqmre Boot. (6) See XXXVIIL Ex. 7. 

(6) A walks 10 miles in 2f iiouis 

B „ 4 X 2f = 10§ miles in the same time 

,-, 50-10— 10| = 29J stiU to be traveUed 

88 x4 
. • . (5+4) : 6 : : 29 J : portion of 29 J travelled by il = -— - 

= 16^ miles 
•*. Distance from London = 16^^ + 10 = 26^ miles. 

(7) See B. (7). (8) See XXXL (69). 

7 
(9) 1.428571 X 1 JJ = 1^ X 1^ = V X ^ = 2»« pioduet 



11 

5 

10 11 66 
U-lA-f-;l^ = e3*^otieat 

9 
••• 2|f— rJ== 1*^^ difference. 



IXAIIIKATION FAPiaZS. 



135 



0) 20x87^=175 ] 

tS^'o? "^o? ' X 100x3x11 .,, 
50x85 =425 >• average rate = rjr ''^H* 

11 U)JS6 •^^^ 

Average price = 89^ J 

.'. 89y\ : 100 : 3 : average rate. 

X$ 266 X 86 X ^ 

1) Required number -. 29| x 17^ = ^^5^3^22 



3x2^ 



= 69*321 yards. Ans. 
11 . as 



V 11 . a5+ 6 _3 • • ^nr 



21 
a 23 ^1 0^ 5 

34 j^ 

2 

L 

1) See H. (10). 

2) If. the charge of first he 1 ; . • . the charge of second is 1^ 
Now gain of second over first in 15 shots = l^x7-lx? 

= 9J — 8 = 1^. .•. 1^ :36: : 15 shots: required number — 36 

. x» -J X 36 X 3 X 15 „^ . ,, 

.•. Eeqnired number = + 36 == 441. 

4 

3) See LVni. (253). 

4) £5i : £126 Us. l^d. : : 100 : sum invested 

^ . £126 Us. lid X 100 ^,,,^ ,^ 
.•. sum invested= -—^ = £2412 IO5. 

Now £75 : £3 : : £2412 10». : price of 3 per cents. 

. TKA 4^0 ^ £2412 IO5. x3 ^^, 
• •• Price of 3 per cents. = — ^r-— ;; =; ^6^ 



\ 



I3G KEY TO CnVlL BERVIOB ABITHMBTia 

43 

Xfip 11 

0$'^ 32 1 
(5) Required ratio = l^'^^ ^ m >^ H >^ ^ 



203 0^1 



700 
« 43 X 11 X 32 : 203 X 7 X 65=15136 : 92365 

(6; 115 : 16 :: X76000 : contractor's gain 

/, Required gain = ^^^^^J" ^^ >i:= £9782 12^?. 2-^. 

Now since 20 per cent, on 1 := 10 per cent, on 2, the altera 
tion in price does not affect his gain. 

(7) 4f : 4 : : 100 : required price 

. T> ' A ' 4x100x8 ^-, 
,*, Required pnce= ^ — =91^ 

(8) V^2-875 « 3-6 the edge of the box 

. -D J i. 3*5 X 3-5 X 6 X li«. ,^ _^^, 
/. Required cost = = — ^q — ^=10*. 10^. 

(9) Loss on 360 shares=(2i|-2|) x 360=£167 lOs. Od. 
Brokerage =(2^| + 2^) x 360 x ^ •= 9 6 9 

.\ HistotalIossr=£I66 16^. U 

(10) See XXIX., Exs. 

/nx T> A' 2 4000 X 6 ^. 

(1 1) Required increase = - ^^^^^ • = 6| 

(12) See XXXVni., Ex. 9. 



• 
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J. 



'^^250x100 ^,„^^ , „^ 
I) Gross income « — = XI 302 U Sd. 

I) SeoXL., Ex. 1: 

>x -n • 1 ^ £76 3s. lOMxlOO .^^,, 

I) Eequircti amount = ^tttt-t X5010 

365a. 

:) Soe LYIII. (257). (5) Elementary. 

;) When simplified the quantities are 3|, 3/^, 3JJ, 3J^-J, 
^w5> and the fractions become 

48 000, 20250, 56160, 3484 8, 15440 

72000 

/. 1-8 of 2-1, 3|, &c. Ans. 

') See (6) above, and XLII. 

;) (X-203 -X-118) X 5 =£-425 = 85. 6d 

►) V3 X 6 = 8-653. ..one side 

8^/3 X 5 = 7*211. ..the second 
V3x 4 = 5-76 .,. the third. 

)) See XXVIII(a). 

.) Ecquired income = — — ^ =£147 16& 8jjg(f. 

. 3 X 100 

Required rate = - ^ • = JtSfJ-J. 

Jo-g- 

I) Interest on X2300000 at 4 J per cent, per annum = £97750 

.^ £635000x55 „«,««^^ 
Net receipts = ^KR = £349250 

Sum for shareholders = £349250 - £97760 - £11000 
= £240500 

/, Required dividend ^ — ^Q^TionioS — ~ ^^ P®^ ^^^^ 



^^° toBT TO ClVlii SERViOE AllitHMEl'la 

K. 

(1) Elementary. (2) See XXV., Ex. 1 

(3) Number of cubic feet left = 12 x 8J x CJ r~- 

-C89- 641^1 -47/A 
J^Jow47//2.xX2J| = £103 12^. 7^J|(f. Am. 

(4) It is evident the number of lambs does not affect the n 
l)rice.(See Alligation) 

• '. 1005. ) OA f 15 calves) o i/» i oi 

- > 205. < Q^ . ( or 3, IC, and 81 

65. J ) 80 goats V g' o.y , g2 

5 lambs) orb, ^.,anabJ 

These three answers will suit the conditions of the ques 

(5) See XL., Ex. 2. 

(6) Eequired weight = f^ of ^ of a pound = 17\~rF' 

= 3 dwts. 8^ grs. 

(7) See C. (4). 

(8) Number of sovereigns =£280 ^ 1^=240 

• •. Number of shillings = 720, and pence 960. 

(9) Content of wood = (16 x 12 x 8)-(l/) x 11 x 7) 
= 1536-1155=381 in. = 3 lbs. weight 

Eequired ratio is the weight of 1 in. of wocd : 1 in. a 

105 2 127 
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)) Price oi (12 cwt. 3 qrs. 7 lbs. x 13) at £2 16^. per cwt. 
= .£345 Us, 4t^. 

Interest on £345 126'. 4:^d, for 8 months at 5 per cent 
=£11 10,^. 4{^d. 
/. Kequircd sum = £420 -£357 2*;. 9^. ^ £62 Us, 2^. 

.) Sp^ LXI. (3). (12) See XXXVIIL Ex. 10. 



) SeoXXlX. Ex. :. 

270 X 4 £ t, 4, 

!) Earnings of first class = — ^ — x 40 x 2dJ. =13 6 8 



tt 



M 



270 X 7 
„ second = ^^ • x 35 x 1^^, = 15 6 



99 



third 



27 
279 X 145 



5> 



)} 



Total area = 280335 
.-. 280335 links h- 100000 = 2 ac. 3 rds. 8-536 pk 



o 
O 



X 25x1^ = 16 13 4 



27 ____ 

.\ Total earning, £45 6 3 

links. 

\) Triangle- ABw = 182 x 60 = 10920 
CBn =250x180= 45000 
DEy =190x85 = 16150 
AFo = 66x95 = 6460 
Trapezium BCim = 440 x 216 = 95040 
EFoy =656x163 = 186765 




l4d KEY TO CIVIL SERVICE ARlTHMETia 

(4) Take £27, salary of first year 

1st year's salary £27, savings £13 
2nd „ „ 36 „ 24 
3rd „ „ 48 „ 32 

4th „ „ 64 „ 42| 
Total savings £11 6| 

/, 116| : 259^^ : : £27 : required salary 



^ . , , /-/. X 7000 X 3 «^^ 

/ . Required salary = ^^ ^ ^^^ = £60. 

(6) See LVin. (21). 

(6) Required price = (14 x 130 + 57 x 14 + 29 x 36) 
.•. 20 X Zs. 9d, = £34 65. 7Jdf. 

(7) V220-013504 = 6-84 chains = 684 links. Ana. 

(8) Gain on £1000= 10 x ^ = £S5 ; but the net gain is 
£6 58. 

:. Loss must be £35-£6i = £28f 
Loss on £100 Stock = £90- 84^ = 51 

5 
• • . Stock sold at a loss = ^^f V^^ = £500 

_ . , 1500x90 -,._ 

.•. Required sum- — ^^ — = £1350 

-,. ^ . 1500x3^ „,^ 

First income = — £ = £45 

Second „ Ji3^ibi=£54 6,. 

/. Required difference = £54 56\-£45-^£9 5/r. 
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9) If the first's capital bo 1, that of the second is 2, and the 
third f = 1^ ; then divide £5000 into parts proportional to 
1, 2, 1|, and 4^. 

3) See (15). 

1) The three men walk -j^, ^^g-, and -j^, respectively, in a 
minute ; the first gains on the second iV " Tff = vzi ^^^ ^^ 
the third ^q - j/^ = -^j in a minute 

.*. the first ami third will bo togfther every 11 J minutes, 
and the first and second every 22 1 minutes, the shortest 
time before the three can be together. 

4 X 1760 X 10 
>) The first man goes in 10" = — -- ^^— ^ = 19| yards 

.-.Train „ 10* = 88+19| = 107| yards 

= 22 miles an hour 
Train „ 9" = ^% of 107^ = 96| yards 
. • . Second man „ 9 " = 9 6| - 88 = 8| yards 

= 2 miles an hour 
In 20' the train is \^ — |- = 6 miles before the first man 
.'. Since the first man gains 2 miles an hour on the second, 
he will overtake him in 3 hours 
• • . the train will be 22 x 3 — 3 x 2 = 60 miles distant. 



M. 

I) Required number of lines = 41-06328 -^ -0438 = 937, leaving 
a remainder = '02268 in., which is the length of the remain- 
ing line. 

I) Average decrease = (£369 18^. 10(2. -£360 Is. ld.)-r-21 

= 9.^. 5d. 

/. Required average = £374 9^?. Sd, - Os. 5d, = £374 Os. 3d, 



tit "I 



^^-^ KEY TO CTVTL SEK^^CI^ .\nrTTTMETTC. 

(3) Breadtbinyds.- V^r^^^J^— ^= v^9980 = l)U\syy.^ 

(i) Loss per cent = (£1—6*'. lOK) x 100 = 65 J. 

(5) Eequired gain = 15+his gain per cent, in selling 

^ 100 * 

(6) See XLV. (V^). 

(7) 270000 : 210000 : : £54 : required price 

^ . , . 210000x54 „,^ , 
z\ Required pnce = 2700 00~" ^*^^' ^^ ^^> ^ discount 

(8) Required price = ^ = £6o 

90 : 72 : : 65 first income : second income 

CI J . 72x65 „^^ 

. • . Second income - — — — = £52 

.». 65 — 52 = £13 decrease. 

(9) K A takes 6, B will take 4^ ; r. the number 1 155 is to be ! 
divided in proportion to 6, 4|, and 7. 

(10) Since 36000 = 1 of remainder, 12000 = Jofit. 

.-. 48000+(8000-6000) = | of the army = 50000 
.•. Whole army = 50000+10000 = 60000 



• • 



(11) 4-285714 X 4-09 = 42 x ^^\=^-f x *|=: 1 7.532467 

2 
30 45 ^p 11 22 
Again, y^j^= 7 x^^ = 2i = l-0476I9. 

3 

12 
12) The first will be | hto^r+Hi = 2|J- hours in reaching B 

The second will go 2|^ x 3t = 10-- mues m tne same time 
• *• Distance still to be travelled = 15— lOf = 4| mile& 
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;i) 236:240:: £576 68. 8d[.:£586 2s. 0||^. Ana. 

;2) 



£161 6 6 
3 



483 19 6 costaf3ftc 

40 6 7i 

5 9|4 

3^» 



2 34^ 
2 18 7?^ 



1 rood = i of an ac. 
5 pis. = I of 1 rd. 

2 poles = ^ of 1 rd. 
'88 yds. =J^ of 1 ac. 

£534 5 llfU Ana. 
3) Since 3606 c. ft. 64 in. = 6229504 in. 

Ans. = V6229504 iiL = 184 in. = 15 ft, 41 ia. 

'4) See XXVITL (a). ' 

20 

(5) Cash handed broker = ^^t^ = £40. 



115 



Cash broker must pay = 



X0 



-=£28 16«,; 



^x2 


2 

.'. ilw*. = £40-£28 15a =£11 15*. 
5) Interest on £1000 for a year = £50 

Interest by four quarterly payments :— 

1000 X 3 m. = 3000 
750 X 3 m. = 2250 
500 X 3 m. = 1500 
250 X 3 m. - 750 

7500 
.•.4n..=£50-^S:^' = £i8 15,. 







1200 

22 8 X 244=-^^^ =7-654 
^OT^^^ 30x301 



For questions undac N. in 9th Editicm see LII. (32)^ te 



li 



^^* KEY TO OrVlL SERVICE ARITHMETIC. 

(8) Interest =.^^?^*^ = £193 13s. 7^d 

2x400 ^ 

20 

■TV. . £774:7 5 J. X 100 /»ino ^/% ,qi » 

Discpunt = =-p-^ = £188 19^?. IfW. 

102^ *^ 

.'. Ans.=:£l93 Us. 7ic^.-£188 19 1^} = ^ U 5J} 1^! 

(9) Animal dividend on £1010 = £5 10^. Oc^. 

„ Bonus „ 5 6 0| 

.-. 240:235: :(£5 10^. + £5 Gs. 0§^.):£10 16*. 6}JJ<«. 

(10) From 9th to 16th av, = 34^6^ 

„ 10th „ 17th „ =39-8'' 

.*. Increase = 5 '2 

9th is 30-5 ! 

41'6=5'2x8 
Ans.^ 72-1° P' 

(11) Widow's share = J, sons = ^ 

.'. each daughter's = " .^ = ^V j but -^^ + £326 = \ 

.-. 21?w. = 11:24::326:X237tV 

(12) Cost in British pence of travelling I kilo, in France 

38*16 

xfi^O ; .' . Cost of 1 English mile in France 



^0 X 25-44 

3816 X 1760 X 36 



2544 X 39-7068 x 1000 



4. 



Cost of 1 mile in England = — ^^^r — * = j^iL 

5 3816 X 1760 X 360 
,•, A71S. = ^ : 



2 * 2544 X 39706ii 



filAHlllAtlON FAPEllS. I45 

3 6 



fHfi$iLi X 0W$ : a X 0$10 X 1760 X 
m 33089 



= 33089 : 31680 
13) 1 man would do the work in 45 x 35 = 1575 days. 

•^^^15(35 + 28 + 21 -+-14 + 7)"'^ 
/, Ans. = 15 X 5 = 75 days. 

,.v^ ^ - . (16/^+13T«^)x2xl0i -^, 
U) Cost of papering = 3 x If x -^40 "" ^^^ 



i 
00x;^x21 x 3x;^x j0 

X X ;^ X ^40 X )^ 



= £5 5*. 



15) Since 100 - (41 + 66) = 3, it is plain 3 per cent, of receipts 
= £15000. 

/. 1 per cent. =5000, the whole receipts - £500000 
Now amoant paid to shareholders 

^450^x_56 ^^280000 

., Capital = ^-?«««g2L2«?=£8000000 Ar.. 

O. 

(1) With stream = i in an hour. 

Against „ =J^ „ 

Twice stream = \ 
/. Stream =X 

,'. Rate of rowing = \ -1^ = A 
• Axis 5 ' 1 

91 ^ 
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(3) 659 c. ft. 1248 in. = 659 c. ft. 8' 8" 

and 26 sq. ft. 6 in. = 26 sq. ft. 0' 6" 

26 sq. ft. 0' 6")659c.ft. 8' 8"(20+5 

520 10' 0" 



138 
130 


10' 
2' 


8"(5 


8 
12 


8' 


2" 




104' 
104' 


2"(4* 



/, 25 ft. 4 in. Ans. 



4 



(4) Since the areas of similar figures are as the squares of ; 
their diagonals, we have, 

15 yards : 40 X 4840 : : 5« +3« : Diagonal^ 

/. Diagonal= V40 x 4 84 x 34 =^438826-66 

15 
=662-4 Ans. 

(5) When A=60 ; when B=44 ) /. When B is 44 A will be 

D=55 C=40 55 : 44 : : 60 : 48 

D=36) 

Now, when A is 48 D is 36, what will D be when A is 72f 

48:72: :36:54 

/. Ans. =72—54=18. 

(6) Taking 15 percent, off £96 and off 56*. we have £81 1% 
and 47^. 

.•. £8 1 12«. and the price of the wheat at 47^. per qr.= 
£96 and the price at 385. per qr. 

• TVJ^ ^4^«^a £96— £81 12«. 1440 ^a >* ■ y 

• • ^'' "^ ^'^- = 47f..-38.. =-ir=^^- ^^- 

(7) Wlien the square root of denominator in its lowait t^Otf 
is not formed of twos or Jkes, or powers of these; 
1/197530864=^/1^^ = 'i Am. ^ 
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8) The question really is, how many grs. will make 56 cubio 
inches ? 

1728 : 56 : : lO cwts. 95 lbs. 
45 
^Q^ 7 875 



n 



}) From noon on Monday until 10 J on Saturday = 118 J hrs., 
1 day, true time = 86400 sees., and 1 day on dock = 
86590 sees. 

.\ 86400:118 hrs. 15': \%^bi^\An%wvr 

^ 1181X86590^^^3 ^ 3^, 3^^. 
86400 ^* 

to whidi add 10' and we have 40' 36^^" past 10. 

)) 11)2431 11)2717 11)3553 13)4199 

13)221 13)247 17)323 17)323 

17 ~T9 "19 19 

•' 2m=llxl3 JIJ) ••• ^- 0. M.=11X13X17X19 

3553=11x17x19 ( , "■?*! 1- 

AAc^r. 10 i^T^rwi and sum of &actions = 

4199=13X17X19/ C*XX^ OVXXli VX XX»V«*W«B 

7xl9+8xl7+9xl3+10xll_ 496 



46189 46189 



[) Question = ^X^^^+* , +iixAxa?+ 

^ "* 5xVT+iXt/Ti:jxVT=;^5'^ii''39^ 



811965__2 L ^ , 

^9999—5 X 1-117"^ 



95_2 5 22+95_„ . 

n7-5^5+Ti7 — * 



J) Bronze=9 1 per cent. copper+ 6 zinc+ 3 tin 

Bronze and bell-metal= 88 „ -V^ ^'^ •V*^\^^ 



I ig K&t TO OiViL 8BKVI0E ASITHltiSTtd. 

Now, since bell-metal contains no zinc, the quantity of '. 
zinc was not affected by the mixture ; and 

zinc. oopi>er. 

6:4j::9i:73|^ 

/. Copper in bell-metal = 88— 734^*=14^. 
Again, since there is half as much tin as zinc in bronze, 
we have tin in bell-metal=7i— 4^-f-2=:4-J^^ 
/. Ans. =U^^ : 4+^=225 : 75=-3 : 1. 

P 

(1) In 15 shots of A he kills 5 Dirds, and B who has only 
fired 9 has missed 4J 
/. 4J : 36 : : 5 : 40. Answer. 

(2) 5760 xii: 179 x-^oViy: l^^^il^ns. 

37 

• Am ~ ^7 9x0^gX^^X373 _n. ^ 24«4(f 
• • ^^'- - r000XllxW0X8-^^ ^'' ^****^- 
40 480 

(3) (a) 7000 

5760 



= 12760 x-/T-T-5760=:^g^=l lb. 1 dwt. 16 grs. 

W=4«-g§=13oz.4i^drs. 

(4) See solution of LI. No. (12). 

(o) Depth =^=''ll^\=S ft. 8 in. 
^ ^ ^ 13fx6 4X107X6 

Weight of water = 1177 x 1728 x 505 ^^33^^^ j^^ _ 

*^ 4x2x7000 ^^^ 

8 tons 3 cwts. 3 qrs. l^-^ lbs. Ansm 

(6) If W mark wine and w water. 

I. vessel. n. Teasel. 

After first change llt^ -f IW 5W +lw 



+ i + 



I 



H- -h 



After second change lOitc+lfW 4iW +ljw 

After tliird change 9-t^«'+2-fJrW S^^W+Z-j*,!* 

+ M + M +tVj +m 

-m — ^ - M - M 



iM. =^\^^ \'i-%^ ^\v^ \n> 



EXAMINATION PAFESS. ^ ig 

') See F. (3), - 

I) 8 ft.— 5 ft. 6 iii.=2 ft. 6 in., height of lo^er wall above 
the man's pye. 

/. 20 ft. : 30 ft. : : 2i : 3J, the height of the second wall 
above the man's eye. 
/. 5i+3J=9t feet. Ans. 

I) Anstver=lSO Ihs.B 

54 B = 55 A 

17f A= 15-iVB 

61 B = 53 A 

363 A = 35^1^ £ 

>) 1000 cubic feet weigh 62-36x1000 =G2355-5lbs. 

T3 . ,. 6 tonsx 20x112x1000 «oooo.*>ii. 
By approximation, -^— ^-^ = 62222 -zlbs. 



180x55x187x53x351x3 

54X53X12X51X10X363 
=£16 58. Ans. 



:.An8. = 133-3 lbs. 

L) There are 19 intervals between 20 shots 

,•. The sound met him 15" sooner than if he had not 
moved, i,e.y it travels in 15" the distance he walked 

220 5 

^176OOX3X283.^W00X0>^^^ ^^ 

•• 60X15 00X^0X4 ^ 

second. 
2) The common i^-_=- of the centigrade 

/. (^x24)+32=?i5+32=43i+32=75i«i 

—8°= 108 below boiling point 

.•. Am, = ^Q^X^z=194|. below boiling point 

5 
/. 212—1941=171" 

154x|=277f; 
o 

/. 212^277^1=: ^^6^"*. An%. 
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Q., . 

(1) He rows "with stream 9m. + stream. 
„ against „ 9m. — stream. 
/. 9m. + stream = (9m. — stream) x3. 
9m. + stream =27m. — 3 stream. 
/. 4 stream = 18m., and stream = 4^. Am. 

(<rs Question - 816x1393-166468 j000XJ00^0^ 

t2) question - ^00^00 ^W? ^ 1393x166463+816 
_ 970225 _ .. ^^ 

""231883775 "^*^* ^' 
(3^^ This cistern is just half a cube ; hence the solution. 

(4) Am, =21x72:20x82=21x49:20x64=1029:1280. 

(5) The area is found just as the area of the walls of a xoohl 

(6) A+B do tV in a day 

A+0 do 1^ in a day 
B+0 do ^ in a day 

/. 2A+2B+2C=^+TV+TV=tVV»aiidA+B+C=^A 

Now A wiU do ^3^^-t-V=tVV 

/. he will do the whole in 3^=:21-j\ days, and so on. 

^^.^650,000X91X61 

^ ^ 100X100 

(8) \/(T0"-42Hjl4-312)=\/312-9361=17-69 

(^) Multiply numerator and denominator by ^/lO, and 

2i;2p=V20=1421=.8944 .... 
10 5 5 

(V) L=^= \ =:-J--=i^-469 • , ^ 

^ ^ 1— ^\/20 1 — -8944 -1056 

13 

(9) Am. = ^xyxf=gggg=£104 13,. 
^ ^ 20 X^ 20 

(10) Average increase = 1«. 2d, 

:. The price in 1843 must exceed that of 1836 by U. 2l 

X7=8«. 2d, 

.\ Am.=ze28, Sd.+Ss, 2d.=708, 5d, 

(11) See (6) above, and JEJx. 5, page 186 in Treatise. 

(12) Eise of column = 60—32 = 28° Fah. = 28x J =-4* 

centigrade; The expansion = -00018 X ^^ = '0028. 

Again, since -76 of a metre = 89-37079 X -76 =: 

^9-9228004 in. we liave, Am. = 1^-9218004 X I 'OOSi 

= 50-00568144112. 



tSAHINATtON PAFEAS. t51 

R 

1 ) Here for every 94 J+^^^ = 94/^, he has £3 10^. income 

2) On every £72 invested he gains £8, i.e., £^ income 

. 72 X £43 I Ps. . 

. . J = £9396 sum invested 

IT 

c, , . £9396x3 ^,„ ,^ 
Second income = — 1- £43 10^. 

= £391 105. +£43 10«. 
=-£435 Ans, 
=£18 2«. 6d, Ans. 

5) First £73 invested produces £73 + 6 dividend 

Second do. do. 73 + 3 „ 

/. From £73 invested, a bill of £155 could, under tlie 
conditions, be paid* 

7 

m 

Now, 155 : 1085 : : 73 : W^><73 _^^^^ ^^ 

w 

4) Present worth of biU = ** ' 

£954 17^. 6<?.xl00 __ 954f X100X4 _ 7639X400 
103i 415 415x8 

Now, since every £100 stock sold pays £93J, we have 

10 
$0 
Arts 7639x4OOxlOO _ 7639x4P0XlOOx2 _ 15278eOO _ 
415X8X93J ^10X^X187 "" 16621 

83 

£984 6«. lO^VW^r^- 

5) From rule for finding Compound Interest : — 

Principal X (l +-t^) = Amount = Twice Principal 

. / 100+Bate Y_ Twice Principal ^p 
• • \ 100 / Principal "" 

/, 100-}-Eate=2^X 100=1-122 xlO^=^V^^-^ 
.; Ans. = 1I2-2— 100=12'2« 
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(6) If A purchase £100 of each stock, he has 6 J incom 
from 91 +97i=£188i capital 

Now, if B invest half of this sum in each, his income will h 

=^^ the difference in income on £188i of capital 

. ... Am. = ^i^><^7=21 X 377=:£7917: 

20X2 

/»rN ax 4. 4. cA.iAA. .5000000X5 

(7) Statement 60 : 100 : : -— — 

235 : 240 

(8) See solution of (25), page 153. 

20 2 3 83 

5x|p0xi7x0x2x;^:29x^^x;^)40x;^= 

6800:7221. ^w«. 
riO) ^^— X 2 =£1000 loss on Great Nuggets 

^ X 3i= 1500 gain on Agua Frias 
^* £500 gain 

«. 1 4500+4000 8500 n.^ .o. a^ 

Brokerage = -.^^^^=-^=£10 12,. 6d. 

:. Net gain = £500— £10 I2s. ed. = £489 7«. 6<?. -4»». 
32 4 

(11) 3:5::96:<^^,><^><//^=i28.^n,, 
125:100 ^^^ii 

(12) 3:44:94j-yL^=i29i 

4 
Now, income =.^^|i^*=£166. ^«». 
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s. 

1). Circuit = (24 ft. 8 J in. + 16 ft. 3J in.) x 2 = 82 ft. 

82x23x^j. 943 ^,00,^ 



muw .^^not 


- 20 x;^ - 5 — *"" *' 

225-196 29 


j^% 


2) The Ans. 


3|-2^ 49x25 .35 
-eyV-^i'^ 2025-1936 • 89 

121x27 99 


4 


3 
13 


n $ 

""^xa^"^ 89 ''f^xn' 


117 
140 


4 
3) See C. (8). 


75 





4) Since the square of the diagonal of a square = twice its area, 

and since 1 acre =4840 yards, we have Ans. = ^^4840 x 4 
= ^19360=139 yds. 5 in. 

5) See page 131 in Arithmetic, (6) See K (11). 

. 2598 X 15^ ^ , 

7) Discount = — jy= — by the rule. 

Since difference between interest and discount == interest 
on the discount 

649^ 3 

^^^' = 1I5X100 =-uf-^^^ 1^^- i^H^- 

8) Eeduce to grs. and then divide by 7000. 

5) By reducing to a vulgar fraction and finding its value of ^3 

^ 667877 x60j. ,^ ^ 
we hav e 2499750 =^^^- ^i^H^' 

!) See B (8), (\2) S^ O 0^>j- 
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300 

(11) Amount in consols = tt^ = £7500 ; and 1 



his income will be the interest on this sum = £225. 
Income had he taken the 2| per cent, stock 

/. Ans. £225 -£189 15j. = £35 5s. 



T. 

(1) Stock in his name= £700+^^^^^^i5? ^ £1300 

Gain on £700 = (95-94J) x 7 = £3i; Loss on 
= (97^ - 96 J) X 6 = 7|. /, Net loss = £4. 

(2) Taking the rate per cwt. as standard, we have 

105^*. : 3^x112^. :: 94| : ^ 
28 63 
Idj^mj^m 33481 
"^'' 0x21lxg ''" 211 -^^'^AT 

« 

/. Aris, = 217^ff gain per cent. 

,ov o. , 1. :, £1638x100 ^^^^^ 

(3) Stock purchased-: ^ =£1800. 

Gain on £1200 = 2^x12 = 30) . . -^ , 

Loss on £600 = 6 X 6 = 36 / * ' ^^''- = ^^ ^^^• 

(4) 2s. M + r^^jj of 2s. 8^. =35-2//., and 2s. M + 

2s. 9d. = 3 6 '2^. Hence we have 

mean 

35*2 3 \ 

36-3^ ^^ "^8 I consequently they must be mh 

3:8; .\^«j. = 8:3::495:185|lbs. 
(5) See Ex. 5, p. 181 in TieaAis^ ^sAli. ^'I^^, 
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T. 

(6) So far as the excess in fare is concerned, there was twice 
as much on every mile travelled 1st class as on every mile gone 
2nd class ; i.e,, going ^ 1 st class = f 2nd class, or the whole 
distance -f ^ of the distance, .\ | the di^stance = 8j. 9^., or 
distance = 105-105 -r 5 = 84. 

(7) Average selling price per ton = -jju^ "^ ^f ^* ^^®^ 



>- 7f <,,'^ \ .*.3f : 2f or 17 : 13 is the ratio of the 



H ) 

:,J}.-.3f:2 



quantities ; />., ^ of 1000 = 566f tons of coal, and 433^ qf slack. 
.-. Ans. = 566l x 3^.-433^ x 2s.=£il 13s. id. 

(8) Whole number of oz. for consumption = 1200 x 12 x 7. 
Consumed per week after reinforcement = 1800 x 7. 

. . 1200xl2x;r Q 1 

/. Ans. = ''I ' = 8 wks. 

1800 X Jf 

(9) Here discount on 103f for 5 months at 3 J = £l-f^. Now 
Its • 774f : : £101^^ - ^50,350 12j. 6^. Ans. 

(10) Here in 4^ minutes the three taps fill 

/I . l\ 1\ Ai 193 rp , ^11 . . 193 47 
(2-4" 1-0^7) ^^^ = 240- ^^^^^^^^^^-3rO = 2T6' 

(11) Total length of first train = 40 + 384 + 60 = 484 ft., and 
second = 669 ft. Now first train will pass over 669 ft. in 

. — ^ ,^^^ ■ = 1 1 tVs sees. But second train passes over 484 ft. 
40x1760x3 ^^^ ^ 

71 

in 1 1 seconds, /. Arts. = — sees. 

(12) If ^ 3 to B's 5] then 3i of ^ = 5f of ^ or 6 of C; /. 3/ 
of C = i of 5 J of B = 2\^ ; hence the Ans. yV ^ ^ ^il®* 

(13) In taking the sovs. there is a gain of '25 on 25 or 1 per 
cent., and in parting with them the loss is '25 on 25*25 or 

i X 100. 100 . 

* — ; — = — per cent. 

25i 101 ^ 
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(15) By Chain Rule— 

Ans, — 434 sovs. 
1 sov. = 25-5 £ 
5*4 £ - 1 pi. 
1 pL = 5-6£ 
26-35 £ = 1 so v. 
;. Ans. = 434 x 2550 x 56 — 434 

54 X 2635 
= £435f _£434 = ^lf 

(16) See Ex. 8, p. 172 in Ariihmeiic. 

W. 

(1) See square root. 

(2) See F. 3. 

(3) Mn 5j. 10^/.-t-6j. 3^/. = 23^ square yards. 

/. ^«x. =^=^^j|r-^= 15 ft. 9 in. 

100 X 19 x0 

(4) Interest of £100 for 19 months = ^ t^flft °^l 



i.: •; 



£838x100 £838x100x4 ^^^^ 
:.Ans. = io4| = 4l9 = ^^^^ 

£1298x90 ^,,„^ 

(5) ^«J.=- g^ = £1180. 

(6) Here (30 + 20) x 2 = 100 ft. the circuit. 

4-731 
100 X 14-193 X 19^. 100 X j)|-193 x 19 x 
Ans. - 240 X 3 X If ~ ;^^0 x x 11 

4 

47-31 X 19 898-89 224-7225 ,^^ ^ „ . . , 

= — i — n— = 7 — ii = — n — - £20 8j. 7-036<i 
4 X 11 4x11 11 

(7) In a 3^ percent, stock at 81:J, an income of £3^^ will be 
had from 73^ ; /, gain on every £100 3 per centw stock is ^. 

/. ^«^. = £100 X 4^ -r- -ijs =^3000 

(8) Here 17 : 16 : : 1 6 oz. : 15^^ oz. He gains }f on 16^ 
i.e., (j4 xl00)-^15yV = 160^^256 or 100^16 = 6J percent 

(9) C=300, ^=290i, ^-293yVA; - ^^ "^^^ = (^"^^ 
X 293^-^%) -r- 300 = 1 720 ; ;. Ans. = 1760 — 1720 - 40. 
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(10) See I. (7). 

(11) Here 1 ton 2 cwt. 3 qrs. 4 lbs. = 2552 lbs. Now 
£26 11 J. Sd, -^ 2552 = 2^d. the gain per lb. ; /. buying price was 
Is, Sd, and a gain of 2j5. on 20^. = ^ or 12 J per cent. ; again, 
112 X 20^. = £9 6s. Sd. cost per cwt. 

(12) Here as the angle of an equilateral triangle is f of a right 
angle, if we imagine the horse in the centre of a circle he will 
feed round a circle whose area is 6 times |- an acre or IJ acres, 
the diameter of which is found thus : D^ x '7854 = 1^ acres. 

_, 3x4840 ,^ -/ 14620 ,^«.o^^^;«o 

••• ^'=^TW4'^^^= '^2-ir^78r4 = ^/ 9243-697478 

== 96*144. Now half of this is the radios = 48*072. Ans. 

(13) 1 inch of the wire = ^V ^ ru ^ '^^^^^ - ^«^- = 1728 

7854 1728 x 9000000 o^ q ^ 6oi ft 

"^ 9000000 " 7864 x 1760 x 36 " ^^ ^^^' ^^'^ ^^' ^^^^ "• 

(14) Here average diaDneter == 63 in. 

63x3*1416x9x9 ^ ,, ,„« .o.o . 
:.Ans. = j^2g — — XT 9 c. ft 479-5848 c. in. 

(15) 11 minutes = 660 sees. ; then 660 sees, of ^ = 663 of B. 
Now since there are 1440 minutes in a day, there were 

1 430 only in a day on the A clock. 

,..^ 1430x663 ,,,^ ,,„^, 
Hence Ans. ^ 1440 — x ^^^-^- = 1440-^ 1436^ 

3^ minutes, loss. 



EERATA. 

NoTB.— Question LXIII., No. 33, I^ey, p. 87. — I pi^efer the fol- 
lowing solution: — Time for 12 miles, whole journey, with and 
against wind ^ -^^ of 60' + 50' = 86'. If no wind, rate per hour = 
8^ miles. Hence time for journey if no wind = 8| : 12 : : 60' : 83f4-'. 

Therefoi-e wind retards him 86 — 83if ' = ^f ', or ^ %o ^ 

6x 1760x98 
= ~43"x 50" =" ^^^3?VV ya^<ls. 
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